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Description 

RELD OF THE INVENTION 

5 The present invention relates to product information systems and more particularly relates to a product information 

system which provides shoppers with individual product infonrr^tbn. such as prices, without requiring retail establish- 
ments to individually price label each item and/or provides a shopper with product information correlated with the 
shopper's personal buying habits and promotes alternate products. 

10 BACKGROUND OF THE INVENTION 

The need for individual package price labels for products sold in supermarkets is currently a significant issue. 
Almost all products sold today are factory labeled with a uniquely identifying UPC (Universal Product Code) bar code. 
When scanned at a supermarket checkout station this Initiates an automated retrieval of price from an in-store computer 

IS database. Industry spokespersons claim that this form of checkout system virtually eliminates the need, and the as- 
sociated labor costs, for additional price labeling of individual packages, the cost savings resulting in lower prices to 
the consumer Furthermore, they claim, the consumer is still provided adequate pricing information in the fomn of a 
label on the shelf where the product is displayed. 

On the other hand, consumer advocate groups claim that eliminating indivkJual price labeling is unfair to the con- 

20 sumer because the price stored in the checkout counter computer database may be higher than that listed on the shelf 
label. Studies have found that discrepancies between the shelf labels and the prk;e stored in the checkout counter 
computer database are frequent. A price label on the package has been the only previous practk:al means by whk:h 
shoppers can verify that they are being charged the price they expect at the checkout station. 

Even it products are labeled indivkiualty, discrepancies may still exist between prices in the checkout counter 

25 computer database and on individual prk:ing labels. This is especially true for competitive, high^olume supermarkets 
where prices change weekly, or nriore frequently, in response to product availability and promotional sales. The time 
required to update shelf and individual price labels is clearly much greater than that required for the simple keyboard 
entries needed to update the computer database. In the interim, prk:e discrepancies will still exist. 

If an indivkJual product pricing method were to display to the shopper the price currently in the checkout counter 

30 database, there would be no discrepancies. In additk>n. if this method coukJ provide shopper readable individual product 
pricing information without requiring physically affixing prbe labels, it woukJ provkie industry its desired labor cost 
savings without depriving shoppers of their desired pricing information. 

When bar code scanners were first introduced, some supennarkets provided bar code scanner aisles for customers 
to use by themselves, before going through the actual checkout counter. Portions of a transcript from "A Joint Public 

3S Hearing Into The New York State Item Pricing Law", discusses this practice and the problems associated with it. In this 
hearing, the president of Price Chopper Supermarkets, Neil Golub, testified that '[Providing a sample scanning device 
for customer use only] was done for years. Remember, scanning has been around for many years now and when we 
first opened scanning stores, the way to interchange with your customers was to provide a scanning unit so that they 
could try the items and develop a credibility with the system. " However, this system did not provide the customer with 

40 access to the store database while the shopper was comparing indivkJuai items during shopping. The shopper would 
still have to remember what the shelf prk:e was until be or she walked over and gained access to a test scanning unit. 
The disadvantage from the establishment point of view was that if the shopper decided not to purchase the product 
after seeing the price, the shopper would often not return the product to its proper place in the store shelves. Heretofore, 
apparatus and method for providing a shopper immediate and direct access to a store database of product information 

fs while shopping has been unrealized. 

Many retail product manufacturers advertise vigorously. Often this advertising comes at great expense and its 
effectiveness can only be indirectly measured. A system that altowed product manufacturers to advertise at the point 
of purchase woukj increase the effectiveness of advertising and allow for advertisers to more accurately measure the 
effectiveness of an advertisement. Heretofore, such a promotion system has not been available. 

so US Patent No. 4,071,740, given to Gogulski, entitled "Mobile Automated Shopping System", teaches a mobile 

automated shopping system which is continuousty communicates with a central computer. The weight of each item is 
used as verification to ensure that the item is scanned correctly by the shopper It is the central computer that transmits 
the pricing data back to the shopper's display; but the system does not provide for storing product infomr^tton data 
(including pricing data) in the shopper's portable unit for all the items available for sale in the retail store. It cannot be 

ss assumed that the Gogulski central computer can update the product information database in the portable units. In any 
event. Gogulski show portable units that are "slaved" to a central computer and cannot act independently thereof. Such 
a technique is impractical for a relatively great number of active shopping carts used simultaneously in a relatively 
small area, such as a supermarket. Furthermore, customers have no control, partial or otherwise, over their individual 
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units. 

US Patent No. 4.569,421 , given to Sandstedt. entitled "Restaurant or Retail Vending Facility', teaches a vending 
system which transmits ordering information by a wireless bi-directional communications link. Like Gogulski. Sandstedt 
does not teach a remote unit. Furthermore, neither Gogulski or Sandstedt teach apparatus and method for updating 

s the remote units that assure the shopper that the cashier's counter pricing infomnation is exactly the same pricing 
information as provided to the shopper while shopping. 

US Patent No. 4.929,81 9 given to Collins, entitled "Method and Apparatus for Customer Performed Article Scanning 
in Self -Service Shopping", teaches means for identifying inconsistencies in the shopper's scanning of goods and what 
the shopper actually placed in the cart such that a retail store's cost of doing business is reduced by the elimination of 

10 the step of scanning at the check-out counters. Collins teaches means for electrically connecting a remote unit to a 
cashier's unit and suggests that these renrwte units could be secured to carts. Collins does not teach moans for com- 
paring the pricing information of products in the renrKJte unit with the prk:ing informatk>n in the cashier's computer or 
the total purchase scanned by the cashier. Collins teaches method and apparatus for relieving personnel of the retail 
establishment, whereas the present applicant teaches method and apparatus that assure the shopper that the cashier's 

IS counter pricing information is exactly the same pricing infonnatbn as provkjed to the shopper by the remote unit. Collins 
is silent on apparatus and method for updating his remote units, however, in column 5, lines 27-32. he refers to a 
recharging coupling but does not state that he uses said coupling for updating. Therefore, it Is presumed that Collins 
relies upon the state of the art as taught by Gogulski. 

Some patents teach bar code readers for business applk:ations. US Patent No. 5,023,438, given to V\fatatsuki et 

20 at. entitled "A portable data input apparatus with different display modes" teaches a pen type bar code reader that can 
Invert the display message on the display devk;e in response to an appropriate detection signal. Wakatsuki also teaches 
the implementation of a small transmitter/receiver exchanging messages with a data processing device. US Patent 
No. 5,012.642, given to Chadima et at. entitled "Instant portable barcode reader" teaches a bar code reader system 
that provides a hand held bar code reader attached to a power unit and a processing unit that can be constructed to 

25 be portable. US Patent No. 4,766,299, given to Tiemey et at, entitled "Hand-mounted bar code reader" teaches a bar 
code reader that fits on a user's hand and allows the user to use that finger and all otheis of that hand for other purposes 
such as using a cash register US Patent No. 4,818,847. given to Hara et al. entitled "Apparatus for optkially reading 
printed infonmatksn" teaches a new embodiment for a bar code reader. US Patent No. 4,983,818, given to Knowles, 
entitled "Data acquisition system with laser scanner module" teaches that a light scanner device might include a re- 

50 movable data terminal wherein the data terminal can be downloaded with new Information and instructions from a host 
computer US Patent No, 5,019,694, given to Collins, entitled "Overhead scanning tenminal" teaches an overtiead bar 
code scanning terminal for use at a checkout counter in a retail store. US Patent No. 3.978,318. given to Romeo et at, 
entitled "Hand-operated scanner" teaches a bar code reader that fits on a user's finger and allows the user to use that 
finger and all others of that hand for other purposes such as using a cash register 

3S In United States Patent No. 4,973,952, issued to Malec et at on November 27, 1990 for "Shopping Cart Display 

System", a shopping system for advertising products to shoppers is illustrated. The display system in each cart is 
triggered by transmitters located In each aisle. The Malec system presents an advertisement when a potential shopper 
is physically close to a product, regardless of whether the shopper has a need for It. When the cart enters an aisle, the 
shopper is Informed of special products located therein. For example, the Malec system may present a toothpaste 

40 advertisement whenever a shopper passes through the oral hygiene section of the store. The Malec system does not 
interact with the shopper through a scanner and advertising is not precisely con-elated with the buyer's own current 
product selections or buying habits. 

EP-A-0 1 70 1 94 teaches remote product Infomrtation units, which may be in the form of portable devices, comprising 
data processing means with decentralized database memories and bar-code scanners. However this reference teach- 

4s es that the database memory of remote product information unit can reside on or be updated by floppy disk. This is 
problematkj In that users will not know whether the information on the floppy disk is current. 

Each of the patent publications listed above, fail to teach apparatus, method or use for a bar code reader data 
manipulation and display capability, that Insures current, accurate product informatbn systenr^s for use by shoppers. 
Heretofore, a simple and attractive solution to the Individual pricing problem for both industry and consumer has not 

60 been developed. 

None of the patents cited above teach a product information system to promote alternate and complimentary 
products related to the customer's purchasing interest at the time the purchasing decision is being made by the cus- 
tomer According to US-A-4 833 308, such promotion takes place only at the checkout counter 

The present invention includes a product information system for provkJing a shopper with current, accurate infor- 
^ matlon on individual products within a retail establishment which uses bar code scanners at cashier counters and upon 
individual, stand-alone, portable. renrK>te product information units under shopper control, to record shopper purchases, 
wherein the product informatkjn system comprises: a plurality of stand-atone, portable, remote product information 
units, each unit being updatable with information from a remote source concerning each product within the retail es- 
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tablishment. each of the units to be provided for each of the shoppers within the establishment who desire access to 
the product Information as they traverse the establishment, each of the remote standalone units including: 1) a bar 
code scanning device operativety connected to a microcomputer and capable of decoding bar codes on individual 
products, ii) a microcomputer with database memory capable of storing and retrieving updatable product information 

s related to each bar code of a product scanned by a shopper using the bar code scanning device to obtain product 
information, iii) means for displaying the product infonmation to the shopper, and operatively connected to the micro- 
computer, iv) control means operatively connected to the microcomputer for providing the shopper with limited user- 
function control of the microcomputer. Including manipulation of selected product information, v) power supply means 
for supplying each remote product information unit with electrical power, and vi) an input device operatively connected 

10 to the microcomputer through which the database memory can be updated; wherein the product infonmation system 
also comprises a data update system operatively associated with each of the input devices of the plurality of stand- 
alone, portable, remote product Information units for updating the stand-alone, portsibls, remote product information 
units with updated product information related to each of the bar codes, such that the stand-alone, portable, remote 
product information units are removable from the data update system for use by the respective shoppers, and are 

IS restorable on the data update system after use by the shoppers so as to be updated with the updated product information 
and the remote units indicate whether the rennote units have been updated with updated product information; and 
wherein the product information system also comprises means for supplying the data update system with updated 
product information, including product pricing information, such that the stand-alone, portable, remote product infor- 
mation units are provided with the same updated product pricing information as provided at the bar code scanners at 

20 the cashier counters. 

The renrrate units can be provided with means for securing the unit such that the unit can be easily used by shoppers, 
but can only be removed by agents of the retail establishment. Means are also provided for assuring the units are not 
removed from the retail establishment in an authorized manner. The remote unit can include a rapidly rechargeable 
battery and an extemal connection mechanism such that the remote unit is updated with product infomration and the 

25 rechargeable battery is rapidly recharged as the unit is stored in a staging area. The staging area can also include 
means for assuring that the units are updated before being used again. The system can also include means for com- 
paring a product infomnatton list of items to be purchased accumulated by the shopper with a corresponding list recorded 
at the cashier's counter to resolve any discrepancies in the purchase information. 

In accordance with the present invention, there is also provided an inference4>ased advertising and information 

30 system that is, in part, initiated by reading the Universal Product Code (UPC) bar codes found on nrK>st retail items. 
The invention incorporates current purchase input data and special store promotions with an artificial intelligence (Al)- 
based shopper-interactive shopping system, using a computer carried on each shopper's shopping cart. It makes the 
shopping experience more productive and Interesting and provides a platform for promoting products more effectively 
Information related to the interest of the shopper in various products, obtained by the shopper's product bar code 

3S scanning, is used to selectively advertise competing and complementary products to the shopper at the time that he 
is making the decision to buy a product. Acquired and inferred knowledge about the shopper is combined with the 
shopper's proximity to advertisable competing or complementary products on other shelves, in order to further select 
the advertisements and information that will appear on the shopping cart display The PISYS invention presents ad- 
vertising copy for a carefully selected product not only when the shopper is cbse to an item, but also when the shopper 

40 expresses interest in it. Thus, PISYS intervenes at the exact moment when the shopper makes a product decision. 
PISYS presents ads which are attuned to the shopper's expressed interests. The shopper is likely to perceive such 
ads as a positive adjunct instead of a minor nuisance to be ignored. For example, a shopper scanning an item such 
as a soft drink might be shown advertisements for a competing soft drink, or even a store-generk: soft drink. Such an 
advertisement selection couki be based on the highest store margins or advertising/promotion fees paki by manufac- 

4S turers and distributors. The system might also display complementary products such as nuts, chips and dips, in case 
the shopper has purchased beer or wine. 

The system further defines the selection of advertisements according to the general interests of the shopper, and 
the shopper who uses food stamps Is such an example. If a person questions the system repeatedly for information 
about food stamp eligibility of products, the system will not advertise expensive cheeses and wines. Furthenmore, 

so shopper cost sensitivity may be indicated if the system displays an advertisement for a competing lower-priced item 
that is subsequently purchased by the shopper. 

The system nr^intains a Preference and Purchase Profile (PPP) for each customer The PPP represents informa- 
tion about a shopper's interests and tastes, entered voluntarily the first time that the shopper uses the system. The 
PPP also contains a set of historical parameters whrch characterizes the shopper's buying habits over time. These 

55 range from statistical characterizations of product classes which a shopper purchases most frequently to a shopper's 
movement through the store. 

Provisions may be made for each regular shopper to have a custom PPP stored in an in-house central computer 
and entered into the shopper's remote unit when the shopper enters the store. Infomr^tion necessary to initiate this 
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process could be stored on a store card given to the shopper and read with a card reader at the entrance to the store. 
Basic shopper information could be stored on the shopper's card and read by the scanner on the renDote unit. Alter- 
natively, the remote unit could be autorr^ticalty initialized via infrared (IR) transmission with a shopper's PPP from the 
main computer at the time the shopper enters the store. 
5 The remote unit keeps time-stamped lists of products scanned by the shopper, advertised to the shopper and 

purchased by the shopper. The lists can be downloaded to the central store computer via infrared communication to 
the check-out counter terminal at the time of check-out. An IR communication system between the checkout counter 
and shopping cart computer has been described in the aforementioned co-pending patent application. This list would 
be used to update a regular shopper's PPP on the main computer. Such a list coukJ also be used to determine if the 
10 advertisement was effective in changing the decision of the buyer. The system measures effectiveness by tracking the 
time when the advertisement was displayed and the later moment when the item was added by the shopper to his 
shopping list. This Informatbn, downloaded to the in -house central computer, could be analyzed to determine the 
effectiveness of the advertising, as well as the billing of advertising fees to the manufacturers and/or distributors. 

For example* the advertising fee structure could be based on a flat fee, plus the number of times an advertisement 
'5 is displayed, plus the number of times the advertisement was effective In changing the mind of the shopper. Of course, 
different weights will be applied to the different factors discussed above. Automated billing software could easily be 
developed by anyone skilled in the art of software devek>pment. 

Since the system described here could increase a store's profits conskjerably, such software coukJ also calculate 
the profits that accrue to the store owner because of the use of such advertisement techniques. The software also 
20 could project what the profits would have been, if alternative advertising rules had been used. Furthermore, the output 
of this analysis software could be used to revise the rules governing advertising selection. 

The remote unit could be nrK>diried to include a larger graphic display. Advertisements could be stored on a video 
disk and indexed in a list. Several modifications can be Incorporated in the software to include, at the shopper's request, 
tunctbns such as the identification of aisles and shelves where vark>us products are kx^ated. It can also be modified 
25 to keep a shopper-generated list of products and shelf prrces, in case shelf prices are different from the check-out 
computer-stored prices. 

The artificial Intelligence software includes a rule-based inference engine that uses several related databases 
described in detail hereinbelow. Although the discussk>n hereinafter presented assumes that each renrwte unit has its 
own intelligent software running on its own indivkjual computer, an alternative architecture Is possible wherein each 
50 remote unit acts as a wireless terminal with intelligent software running on a central in-house computer 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a shopper product information system as taught by the present invention. 
55 Figure 2 is a block diagram of the remote unit operation as taught by the present inventkDn. 

Figure 3 Is a perspective view of a shopper using a shopping cart including a shopper product information remote 
unit as taught by the present inventk>n. 

Figure 4 is a perspective view of a shopping cart Including a remote unit as taught by the present invention. 

Figure 5 Is a perspective view of a shopping cart including a removable remote unit as taught by the present 
40 invention. 

Figure 6 is a perspective view of a shopper-carried remote unit as taught by the present invention. 
Figures 7a-7c are a series of flow charts for the remote unit operational program. 

Figure 8 is a front view of the display on one embodiment of a remote unit as taught by the present inventbn. 

Figure 9 Is a perspective view of a shopping cart including a remote unit in a shopping cart staging area as taught 
45 by the present Invention. 

Figures 10a and 10b are a perspective view and a cross^ctbnal view of one embodiment for an external con- 
nection mechanism for a remote unit attached to a shopping cart as taught by the present inventksn. 

Figure 11 is a front view of a staging area for portable remote shopper carried units. 

Figure 12 is a block diagram of a checkout counter system as taught by the present invention 
50 Figure 1 3 is a perspective view of a shopper using an interface between the remote unit computer and the cashier's 

scanner computer to compare the shopper's list of product's purchased and the cashier's list of products purchased. 

Figure 14 is a block diagram depk:ting subsystem functions of the invention. 

Figure 15 is a top-level flow chart depicting shopping cart interactkxis with a shopper. 

Figure 1 6. separated for convenience into Figures 1 6a and 1 6b, is a flow chart depicting a portion of the interactkxis 
55 of Figure 15 in greater detail. 

Figure 1 7 is a flow chart depicting functions and operatk)ns between the carl computers and the central computer, 
in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of the teachings of the present invention, references will now be 
made to the emlxxliments illustrated in the drawings and specific language will be used to describe these embodiments. 
5 It will nevertheless be understood that no limitation of the scope of the invention is thereby intended, alterations and 
further applications of the teachings of the present invention as illustrated and described hereinabove is anticipated 
by those skilled in this art. 

The n^jor cause of discrepancies between prices in the computer database and on shetf or individual pricing labels 
is the inherent inability to update all pricing information sources concurrently. This is especially true for competitive, 

10 high-volume supermarkets where prices change weekly, or more frequently, in response to product availability and 
promotional sales. The time required to update shetf and indivkiual price labels is clearly much greater that required 
for the simple keyboard entries needed to update the computer database. In the interim, price discrepancies must exist. 

Stores could provide a number of scanner units around the store where shopper's can bring products to read the 
prices. The trouble with this approach is several fold. One, it still leaves a doubt in the shopper's mind that he or she 

IS is not being tokJ a different price than the one that will be charged at the checkout counter. The other problem is that 
if the customer does not like the product after reading its prk:e, he or she is unlikely to replace it on the shelf from 
where he or she picked it up. 

The present invention teaches apparatus, method and new uses for apparatus that provide a simple, efficient and 
attractive solution to the individual prkzing problem for both industry and consumer The present invention teaches 

20 providing individual shoppers with microprocessor units that can scan the bar codes, display the product prices and 
other derived information and alkaws nnantpulation of information such as keeping a list of item's purchased, the total 
cost, sales tax, etc.. The shopper can carry this unit around with him or her through the store. At the end of shopping 
the shopper goes to the checkout counter where the purchased rtenns are registered by the sales clerk using bar code 
scanners. The present invention also teaches that after shopping the shopper's unit is retrieved from the shopper. The 

25 shopper's unit is then retumed to a staging area. The shopper unit's power is recharged and product information is 
updated while waiting in this staging area, waiting to be picked up by the next customer. 

The present invention teaches that the shopper's unit as well as the checkout counter terminal work from the same 
product information database so that the shopper get's the most current prices of each product, thus eliminating the 
present controversy. Each shopper's unit further akls the shopper by keeping a list of and running total of his purchases. 

30 a feature particularly useful to those living on a limited budget. However, the possibility of error still exists between the 
running total in the shopper's unit and the total cost asked for by the sales clerk as the shopper may pbk up iterr^s 
without registering in the system. Therefore a mechanism is also provided to automatically retrieve the list from the 
shopper's unit at the checkout counter comparing the two and resolving the differences. The cashier and the shopper 
could be provided with a printout of the differences and reexamine the purchase to reconcile the purchase information. 

35 The shopper's units could be mounted on shopping carts or hand hekJ units that can be carried by each shopper 

The hand held portable units are nrK>re desirable by shopper who carry a basket for purchasing a few items only. 
However, portable units have a higher risk of being dropped and broken. Since the shopper's units are expected to be 
a valuable items, means are provided that they can not be taken out of the store. Some kx:al laws require that stores 
display each item price on the shelf. The present invention teaches the use of one such shopper's unit, along with a 

40 printer, to produce labels that can be appropriately put on the shelves displaying the current product prices. 

As used hereinabove, the term "portable" means any unit which is capable of being moved about a retail estab- 
lishment either by a shopper carrying the unit or by connecting the unit to another apparatus (e.g. a shopping cart) 
whk:h is nrioved about the establishment by the shopper. As used hereinabove, the term "remote unit" means a unit 
that is provided to a shopper and stands alone, in that it is not physically connected to any other system when being 

45 used by a shopper, however, each unit is operatively connected to the product information system by the frequent use 
of the data update system. 

Product Informatton System 

so The prbing method of the present inventwn displays to the shopper the most recent prwes in the cashier's counter 

computer database, therefore there are no discrepancies. In addition, this method provides indivkJual prxxJuct pricing 
information without physically affixing price labels, so the industry has its desired labor cost savings without depriving 
shoppers of their desired services. As shown in figures 1-13, a dedicated portable microcompute r designed to provide 
the customer on the supermarket floor the ability to scan the bar codes on product packages and to display the database 

55 price for the item scanned, is taught herein. 

As shown in figure 1. the present inventran teaches a product information system for providing a shopper with 
current, accurate information on individual products within a retail establishment which uses bar code scanners at 
cashier's counters to record products of the shopper's purchase. The product informatton system includes a plurality 
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of portable remote product information units to be provided for each of the shoppers within the establishment who 
desire access to the product information. The product information system also includes a data update system capable 
of operatively associating with the data input device in the remote unit and updating them with updated product infor- 
mation related to each of the bar codes. The remote units are renrtovable from the data update system for use by the 

s shopper, and are restorable on the data update system after use by the shopper so as to be updated with the updated 
product infomnation. The data update system is connected to means for supplying the data update system with updated 
product infonmation. including product pricing information, such that the remote units are provided with the same up- 
dated product pricing information as provided at the bar code scanners at the cashier's counters. 

The function of the product information system is to control and to maintain a number of portable customer-utilized, 

10 remote units which feature means to read the UPC bar code on product packages, to display information about the 
product, in particular price, and to perform customer-selected manipulations of the stored data. TTie rerTK)te units are 
portable in that they rr^y be permanently attached to shopping carts which can be wheeled around the store by the 
shoppers directly. The units are also remote in that a copy of the supermarket's current product information database 
is stored in memory within each renrwte unit such that it can be operatively connected to other system elements, yet 

IS still be independent of constant physical connection by wires or other means of continuous communication with external 
devices. 

An intermediate computer can interface with an existing supemiarket host computer Whenever a change occurs 
in the host computer's database, a current copy of the host's product informatkxi database is automatically supplied 
to the intermediate computer. The same host computer controls the database used by the checkout counter terminals. 
20 The use of an intermediate computer alk>ws the conversion of the copy of the host's database into a standard format 
database suitable for storage in the memories of the remote units. The intermediate computer sends data and control 
signals to a central maintenance system where the remote units are temporarily stored between periods of use by 
shoppers. 

2S Remote Units 

In every embodiment of the present invention, the product information system will include a plurality of portable 
remote product information units to be provided for each shopper, who desires access to product information, as shown 
in the bkxk diagram of figure 1 . As shown in figure 2, each of the renrK>te units Includes: 1 ) a bar code scanning device 

30 capable of decoding bar codes on indivkJual products, 2) a mbrocomputer with database memory capable of storing 
and retrieving updatable product information related to each of the bar codes, 3) means for displaying the product 
infomnation to the shopper, 4) means for providing the shopper with limited user-f unctksn control of the microcomputer, 
including manipulation of selected product information, 5) means for supplying the unit with electrical power, and 6) 
an input device through whbh the database memory can be updated. 

35 Figure 3 shows a shopping cart 1 Including a shopper product informatkxi renrx^te unit 2 and a shopper obtaining 

product information as taught by the present invention. As shown in figure 4, the key functk>na) elements of the renrK>te 
unit 2 include a single-board microcomputer with database menrtory 3, a bar code scanner 4, a display 5, a keypad 6 
for functk>n control, a rapidly rechargeable battery power pack (located within the microcomputer 3, and an extemal 
connection mechanism 7 through which the remote unit may be recharged, and a data input devk:e 8 through which 

40 the database is updated when the remote unit 2 is not being used by a shopper The remote unit 2 can include a 
rechargeable battery 9 which can be recharged through the extemal connectkxi mechanism 7. 

Future legislated requirements or optional capabilities for product information to be displayed could be readily 
handled by the computer via reprogramming. For example, the remote units 2 could display infomnatbn on sales tax, 
deposits, unit prrcing for comparison shopping, etc., as well as package price. Additranal product data, such as nutri- 

4s tional informatbn, could be displayed and processed by the same units when it becomes available in the database 
and the units are reprogrammed to retrieve it. 

The remote unit 2 can be packaged in a rugged, injection-molded polycarbonate case seated against environmental 
hazards, such as spilled containers, and designed to be permanently attached to a shopping cart 1 at a point convenient 
for the customer, such as near the handle 10. Since there might be a significant risk of expensive damage or theft for 

50 remote unit-equipped carts 1 outside the store, those carts 1 could be mechanically restrksted to remain inside. Pur- 
chases removed from the cart 1 at the checkout statbn would be transferred, after bagging, to a different cart whk:h 
could be taken to the store's parking area. 

Figure 5 shows a shopping cart 1 which includes a remote unit 2 whk;h can be latched to the side of a cart 1 when 
requested by the shopper. In this case the unit 2 would be retrieved from the cart 1 at the checkout station before the 

55 cart 1 were taken out of the store, eliminating the need for cart restrrctions. The possibility of damage to the unit 2 if 
the customerorthecheckoutclerkshoukl drop itandthe greater potentialfortheftoftheunit2. by itself easily concealed, 
makes the risk of loss for this embodiment greater than that if the unit 2 is pemnanently attached to the cart 1 . 

A cart mounted hokiing rack 11 can be provkded such that the unit 2 could be securely heki on the side of the cart 
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I during use. A carrying strap 12 is also shown, so the removable unit 2 could be carried by a shopper who just needs 
a few items. The strap 12 also helps reduce the chance of the unit 2 being dropped. Furthemrtore. the unit 2 could be 
locked into the holder 11 by a lock 13 and unlocked and removed by a cashier, thereby reducing the chance of theft. 
This lock could be either electronk: or mechanicaL If the bck were electronk:. it could be deactivated by an I R device 

5 at the checkout counter so the cashier could remove it. The holder 11 coukJ be collapsible such that the presence of 
unit 2 would hold it open, but after removal of the unit 2, the holder couU be collapsed and out of the way If the holder 

II were provided on the side of the cart 1 the store could provkJe doors with rail systems such that the carts 1 with 
units 2 in the holders 1 1 would be too wide to exit, but carts 1 with collapsed holders 1 1 could pass through. If the store 
desired to allow the customers to be able to use the carts 1 outside the store, a central alami system could be provided 

10 that took a roll call of the units 2 by a radio communication system. 

Figure 6 shows a shopper carried remote unit 2. While the features would be physically much smaller in scale, the 
remote unit 2 would be similar to the other embodiments described hereinabove and the unit 2 woukJ still include the 
data input device 8 as taught by the present inventkwi. This type of unit 2 would be more convenient for the shopper, 
but the ease of theft is a major concern with this type of embodiment. 

IS One difference in the configuration of the shopper earned units are the use of standard electrk:al connectors as 

the external connectton mechanism 7 and data input device 8. The connectors may provide a more reliable connectkxi 
for data transfer. The intention for the shopper carried units 2 is that they be retumed to the checkout clerk by the 
shopper. Shopper carried units 2, although potentially much simpler to incorporate in the existing supermarket envi- 
ronment, would be much more susceptible to damage and theft than cart-mounted units 2. The damage potential can 

20 be reduced by rugged packaging and careful handling by store personnel. 

Possible embodiments of the components of the remote units 2 are described in detail below. 

Remote Units - bar code scanner 

25 The bar code wand 4 can be selected from a variety of rugged commercial units which include the circuitry to read 

and translate the interleaved 2 of 5 UPC bar code independent of the microcomputer CPU 3. While the UPC system 
Is generally used, other systems of bar code identification are certainly within the scope of the present invention. The 
wand can signal the microcomputer CPU 3 that a new bar code has been read either automatically or via a button that 
the user presses just before reading the bar code. A sapphire tip on the wand 4 protects the Internal light-sensitive 

30 elements from dirt and debris. The wand 4 is connected to the unit 2 through a strain-relieved coil cord such that the 
shopper can bring the wand tip in contact with the bar code on the product as it sits on the shelf. A spring loaded 
retraction mechanism could be provided such that the wand 4 would not be damaged if it was allowed to dangle from 
the unit 2. A cord of six to eight feet shoukl provkie the shopper with adequate reach Bringing the wand 4 to the product 
is believed to be superior to the alternate reading method whereby the product woukJ be brought to a laser bar code 

35 scanner mounted in the remote unit case. Wireless hand mounted units as taught by WakatsukI could also be used 
as scanning devk^e 4 in the remote units 2. However, such units are likely to create interference with similar bar code 
scanners used by other shoppers. In any event, all these methods of implementation of the teachings of the present 
invention are anticipated depending upon user preference. 

40 Remote Units - microcomputer 

The single-board mterocomputer 3 can be based on an 8-, 16- or 32-bit CPU (central processing unit) architecture 
and incorporates proven, readily available commercial hardware. Addressing capability will be adequate to handle up 
to 1 6 megabytes of on -board RAM (random access memory) in which the product information database will be stored. 

4s MenrK>ry storage can be provided by any technology (e.g. disk drive storage) that is adequate for the purposes described 
herein. It is estimated that the 1 6 megabyte capacity wouki provide ample memory for a typical supermarket applk^tion. 

Although the database stored in the remote unit 2 will be detached from the master database in the supermarket's 
host computer 20, it will be updated anytime the remote unit 2 is in its storage area, not being used by a shopper 
Updating will be accomplished in a few seconds and will be performed an adequate number of times per day to insure 

50 that the remote unit's data is current with the host computer's data. 

The normal practice is to change items prices when the store is either closed or most likely to have the least 
shoppers, which is typk:ally between 12:00 and 4:00 am. However, there is stilt a possibility that the host's database 
is updated while some remote units 2 are being used by shoppers. This problem is resolved by associating a version 
number with each database version. The checkout counter can retrieve the shopper's database version from his or 

55 her unit 2. and determine it there have been some changes, and infonm the shopper of any such changes before the 
purchase is completed. 

Additional hardware on the single-board microcomputer 3 includes a display driver and serial communk:ations 
devices to handle both input from the bar code scanner 4 and database update inputs from the external connectk>n 
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mechanism 7. A parallel communications device handles inputs from the keypad 6, and it has the capability of handling 
outputs to peripheral devices, such as a 40-column printer* which may be incorporated in some emtxxJiments of the 
remote unit 2. An 8 kilobyte replaceable ROM (read only memory) should be adequate to store the unit operating 
program, however, as functions of the unit 2 expand appropriate modifications in hardware design are certainly antic- 
s ipated. 

Source programming for the pricing computer is effectively accomplished in Ada or Pascal programming language. 
These higher-level languages are ideal for the pricing-computer applicatk^n because of the flexibility in the types of 
data structures they allow the programmers to define. There shoukj be no difficulty adapting the operating program to 
handle a wkle variety of pricing database structure already in use by varbus vendors. 

10 Figures 7a-7c show a series of flow charts for one possible remote unit operational program. As user-needs de- 

velop, new program operatbns will be developed by those skilled in the art. When the shopper first starts to use the 
remote unit 2 the operational flow of the program is initiated. Intermediate data storage, the results of computations 
associated with customer selected functions and a sequential record of the customers purchases are stored in the 
computations memory, a dedicated section of RAM, whfch is cleared and preset to zero when a new customer resets 

15 the program. A "DATABASE UPDATE FLAG" provides a signal for illuminating the database update indicator on the 
display panel when new data is incoming. A 'NEW BAR CODE READ FLAG' is set only when valid product information 
has been retrieved from the on -board database. This protects the program from further action on non-existent data in 
case where data for the bar code read is not stored. The 'DATABASE UPDATE INPUT" is derived from a signal via 
standard serial data connectors or via IR communicatkxis, and it causes the program to branch to a service routine 

20 for accepting a string of update information. The 'ITEMS PURCHASES LIST DUMP INPUT' is a similar signal which 
causes the program to branch to a servk;e routine that outputs a string of purchased products list data via either serial 
connection or IR transmission. 

A power-up interrupt procedure begins which intttalize's the microcomputers functions, clears computations mem- 
ory, clears the display 5, set a database update flag, k>ads a pricing database and clears the database update flag. 

25 The unit 2 is then ready to receive input. If database update input is incoming then the database update flag is set and 
the new bar code read flag, the display and the computations memory are cleared. The remote unit 2 pricing database 
Is updated and the database update flag is cleared. The unit 2 is then ready to receive new input (A). 

If the new input is not database input (8), the "Reset" key is sampled. If the 'Reset' key is pressed then the new 
bar code read flag, the display 6, and the computations memory are alt cleared, and the unit 2 ready to receive new 

^ input. If new bar code input is received the new bar code read flag is cleared, the bar code is interpreted as necessary 
and the database is searched for product informatk>n. The information is then displayed and the new bar code read 
flag is set. In the event that no data for the bar code is found in the database a "no data' message is displayed. When 
the new bar code flag is set, the "add' key is sampled. If the 'Add' key is depressed the prk:ing data is added to the 
total items purchased data and the item Identification and price is added to the purchased products list. If the "total" 

OS key is depressed (C), the total items purchased data is displayed for about five seconds. The total" data after power- 
up interrupt or "reset' and before "add" is numerically zero. If the "Altl" key is depressed the alternative #1 product 
information is displayed for about five seconds. Alternative #2 product information can be displayed as the use of the 
remote units expands. 

40 Remote Units - display 

Figure 8 is a front view of the display on one embodiment of a remote unit 2 as taught by the present invention. 
The display 5 shown is a low-power LCD (liquid crystal display) data display 6. The LCD display 6 is nrx^unted inside 
the top of the unit 2 case and consists of two lines of up to forty characters each. The upper line 14 displays the 

4S identification of the data displayed below it, labels centered on their respective data fields. The lower line 15 displays 
the data in large 16 or 16 point characters such that the shopper can read them from a distance. By including the data 
labels 14 in the display, a virtually unlimited number of different display formats can be presented. A light level sensor 
16 mounted in the unit 2 case near the display 6 detects low ambient light condrtk>ns and automatically turns on edge 
lighting for the display such that the shopper is still able to read it when entering a dark area of the store. A database 

so update indicator 17 is provided to indk;ate that the database has been updated. While a srr^ll display 5 is shown, a 
larger display could be implemented that allowed for greater services to the customer such as video cooking instruc- 
tions, graphk: displays or product pronrvDtton. 

Remote Units - user-function control 

55 

As user-needs develop, the desired user function control will change with those needs. Described herein is one 
possible implementation of many possible user-functksn control systems. The membrane keypad 6 is mounted on the 
top of the unit 2 case near the LCD display 5 and is of a rugged sealed constructk>n similar to that of membrane keypads 
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used in industrial machine-tcxDl controllers. The keys are comfortably large and have a feel that definitely indicates to 
the user that the key has been depressed. The keypad configuration in the embodiment of the unit 2 shown has five 
keys, one large key and four smaller keys, each halt as tall as the large key. arranged in a square just to the right of 
the targe key. Identification of the keys and the program functions correspond. 

5 The small key in the upper left comer of the square Is the "RESET" key. This key is pressed by the shopper when 

he or she first starts to use the remote unit 2. Or. the reset would be done automatically when the unit 2 is placed in 
the central maintenance system. It clears memory sectk>ns where the results of computatbns, such as a running total 
of purchases, for the previous shopper have been stored. When a new bar code has been read, the LCD display 5 
presents a product description of up to nineteen characters (e.g.. 'HEINZ TM KETCH 100Z'). This is foltowed on the 

10 same display 5 with a package price of up to seven characters (e.g., "1 .69" or "2^.99"). The package price is followed 
by a unit price of up to eight characters (e.g., "18.80/LB" or "5.41/QT"). Finally, the unit price is foltowed by a code of 
up to three characters indicating whether the product is taxable ("T"), requires a deposit on the container ("D") or is 
covered by a current discount coupon "C"). If the shopper wishes to see nrKDre informatton about tax, deposit or discount 
the small " ALT1 " key in the lower left comer of the square should be pressed to present the first altemate data display 

IS The tax without discount, deposit, discount and tax with discount for the package is presented, in order, across the 
display. After approximately five seconds the display reverts to the original display of product description, package 
price, etc.. If the shopper wishes to purchase the package the large "ADD" key shoukJ be pressed. This action causes 
the package prk:e, tax, deposit and discount data to be added to running totals stored in the computer memory. The 
"ADD" key is the large key because it is used most often and generally can be reached from a distance while the 

20 shopper is using the other hand to place the package into the shopping cart. If the shopper wishes to review the current 
running totals the small "TOTAL" key in the upper right comer of the square should be pressed. This action causes the 
LCD display to present useful running totals. Up to five characters each of total taxes without discounts, total taxes 
with discounts, total package deposits and total discounts are presented in that order. This will be followed in the same 
display with up to six characters for each purchases with taxes deposits and total purchases with discounts, taxes and 

25 deposits. After approximately five seconds the display reverts to the original display of product description, package 
price, etc.. The small key in the lower right of the square is the ■ALT2" key. which can be given function in alternative 
embodiments of the remote unit 2. It is available to be used for calling up additional data displays as pricing databases 
are expanded. Because there are a large number of combinations of the "ALT1 ", ■ALT2" and other keys which could 
be pressed simultaneously, the potential for expansion with the simple 5-key keypad 6 is excellent. Furthermore, the 

30 keypad could be enlarged to provide different interfaces with the users. For example, a key coutd be added to let the 
shopper delete an item if he or she changes his or her mind and decides not to purchase an item already selected for 
purchase. While a keypad 6 and a display 5 are shown separately, they could be combined into a touch screen display 

Remote Units - electrical power supply 

3S 

The remote unit 2 can include a rechargeable battery 9 which can be recharged through the extemal connectton 
mechanism 7. When the extemal connectton mechanism 7 is connected to an tow-voltage electrical power bus, the 
battery 9 would be recharged. This is done as the unit 2 is stored on a central maintenance system. The battery 9 is 
preferably a rapidly rechargeable Ni-Cad battery such that a minimum annount of time is necessary to recharge the 
40 battery 9 for use by a shopper. 

Remote Units - input device 

Each of the remote units 2 taught by the present invention includes a data input device 6 through which the remote 
45 database memory can be updated when the unit is not being used by a shopper. The data input device communicates 
with the data update system through electrical connection in serial or parallel, or through other communication means 
such as infrared or radto transmitters and receivers. This is discussed in further detail in the descriptton of the central 
maintenance system. 

so Remote Units: 7) printer 

The renrKJte unit can also be used by the retail establishment clerks to identify product information errors on either 
shelf labels or in the informatton database. Error data could be stored, in the same manner as a shopper would when 
buying those particular items, and downloaded from these remote units 2. Furthermore, with the addition of a printer 
ss on these units they could be used to print correct and updated shelf labels for placement throughout the store. 
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Central Maintenance System 

Storing the pricing database in each remote unit 2 allows rt to operate independently of the host computer 20, a 
critical design feature which is a practical necessity for the system to work effectively A data update system 21 is 

5 provided which is capable of operatively connecting to the remote unit's data input device 8 and updating the remote 
units 2 with updated product information related to each product bar code, such that the reoKste unit 2 is removable 
from the update system 21 for use by the shopper, and is replaceable on the update system when not being used by 
the shopper so as to be updated with updated product information. The update system 21 Is essential to the present 
invention, in that, it insures that the remote units are operatively connected to the host computer 20, even though the 

10 host computer 20 and each remote unit 2 are not in constant physical connection. The update system 21 can be 
connected through electrical connection to a serial or parallel port In the remote unit 2, or through other communication 
means such as infrared or radio transmitters and receivers. For example, all the units 2 in the staging area could be 
radiated by IR, modulated with data to be updated. The IR receivers in the units 2 could detect these signals and update 
the database. The communicatton function of the update system 21 is critical, not the exact means of data communi- 

is cation, as long as the update system 21 is provided with the same product price information as provided in the host 
computer 20. Each system also includes means for supplying the update system 21 with updated product information, 
including product pricing infomnation, such that the remote units are provided with the same updated product pricing 
information as provided at the bar code scanners at the cashier's counters. 

The product pricing information coutd be time stamped such that at a specified time, midnight for example, the 

20 price would change. So the remote unit might receive a new price at 3:00 in the afternoon but would display the old 
price until midnight at which time the price would change. A signal could be provided to the shopper as a warning that 
a price of a previously recorded item has changed, or the system could keep the old price for any products recorded 
in the system prior to the price change. This would be a decision made by the individual retail establishment. 

The means for supplying the update system 21 with product information can be provkJed by an intermediate com- 

25 puter and a host system interface between the intermediate computer and the host computer 20. A readily available 
IBM Personal Computer clone could be used for this purpose to reduce the ditficuities of integrating the renrK)te units 
2 and the store's existing host computer 20. The host computer 20 couki call up the intermediate computer 22 and 
provide the database to be updated on a convenient periodic schedule, or whenever necessary. Then the intermediate 
computer woukd perform the functions of modifying the database format, if needed, and continuously updating the 

30 remote-unit database memories, independent of the host computer's operatk>n. It is anticipated that as the product 
information system develops, the means for supplying the update system with updated product information could be 
Incorporated within the host computer operatfons, as opposed to an intermediate computer. 

An alternate design, whereby each shopper's computer directly accesses a common database stored in a central 
computer, invokes numerous communicatk>ns problems. Because the pricing computers must be capable of being 

3S freely carried to all areas of the supermarket floor, the only practical means of remote communication would be via RF 
(radk>) or IR (infrared) using fixed transmitting/receiving equipment in the ceiling or the floor of the supermarket. Each 
remote unit would have to operate on a different frequency to avoid interference with other units being operated simul- 
taneously. Furthermore, the systems would be susceptible to interference from other typical supermarket noise sources 
such as fluorescent lighting, microwave shrinkwrappers and large refrigeration equipment compressor motors. The 

40 cost of equipping the store building and each prk;ing computer with reliably interference free, Federal Communicatbn 
Commission approved communk;ations hardware might make the system economically unacceptable. 

On the other hand, the use of IR (infrared) communicatkyis techniques could be practical for partkiular unit 2 
functbns performed in specially, shiekied and kx^lized areas. For example, a group of units 2 located in a special 
temporary storage, or "staging", area, between customer usages coukJ use kxalized IR to blanket transmit database 

45 updates to IR receivers in the units 2. 

The maintenance system may Include a staging area on the supermarket floor where groups of carts, one inside 
another, and equipped with remote units are placed, or it may be an automated vending machine whk:h distributes 
hand-held remote units to shoppers. When the shopping cart 1 and its remote unit 2 are not being used by a supermarket 
customer, the cari 1 will be stored a\ong with other carts in a staging area, similar to the cart storage method used by 

so supermarkets today. Figure 9 is a perspective view of a shopping cart including a remote unit in a shopping cart staging 
area as taught by the present invention. 

While in the staging area, the battery inside the rerrK^te units is recharged through an external connection mech- 
anism which is connected to an electrical power bus. Also, while in the staging area, the product inforrr^tbn database 
updating function for updating the product information stored in the mennory of the remote units coukJ also be performed. 

ss The staging area coukj be equipped with floor rails 50 containing parallel electrical contact strips 51 through which 

power for recharging the batteries 9 and data for updating the pricing database in the computer 3 memory can be 
transferred to an external connectkjn mechanism 7 on the shopping cart 1 . The mechanism 7 is nnounted on the lower 
frame of the cart 1 and connected to the unit 2 via a cable 62. The active element of the mechanism 7 is a spring- 
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loaded electrical conductor 63 that interfaces with the geometry of the contact strips 61 in the floor rail 60 and slides 
smoothly along the rail 50 when the cart is properiy aligned with the rail 50. 

The conductor in the mechanism 7 is raised up against its spring and surrounded by a housing 54 that protects it 
from dirt and debris when the cart 1 is being used by a shopper As a cart 1 or group of carts 1 inside each other are 

5 wheeled toward the staging area, additional guide rails 55 on the floor funnel the carts into alignment with the contact 
strip floor rail 60. A cam 66 fixed to the floor releases a detente pin in the mechanism 7 on the cart as the cart passes 
over it. allowing the conductor 63 in the mechanism 7 to nrtove down and mesh with the rail 60. The spring force behind 
the mechanism 7 keeps it in good electrical contact with the rail 50. Carts 1 are removed from the staging area on a 
first-in first-out basis. A foot pedal 57 mounted on the mechanism housing is depressed to raise the mechanism's 

10 conductor 53 t>ack up into its housing 54 where the spring-loaded detente pin retains it. A block 68 at the end of the 
floor rail 50 prevents carts 1 from being wheeled past the end of the rail 50 until the mechanism conductor 53 has been 
raised. 

An aitemate and preferred battery recharging mechanism includes one where the charging conductors 53 could 
be provided within the wheels of the cart 1, as shown in figures 10a and 10b. The cart 1 would be pushed up onto the 

IS rail 50 such that the conductor 53 made a good connectk>n with the rail 50. The rail 50 is high enough such that the 
wheel would ride on the rail 60 as opposed to the floor. The weight of the cart 1 would insure the positive connection 
between the connector 53 and the rail 50. 

Figure 11 is a front view of a staging area 59 for portable remote shopper carried units. The shopper carried unit 
woukj be stored within the dispensing doors 60. The units 2 are connected to the data update system when they are 

20 stored in the staging area 69. The shopper woukJ punch in an identification number through a keypad 61 and/or slide 
an identrficatton card through an ID card reader 62 before a remote unit would be allowed to be removed. An appropriate 
gate will autonr^tically open, albwing the customer to pick up only one remote unit 2. Such techniques have been 
wkJely used in the vending machine industry By this technique, the customer would assume responsibility for the 
loaned unit 2. When the unit 2 is returned at the checkout statron, the customer's name, and responsibility, would be 

2s cleared from the record of units outstanding. A large number of units 2 can be stored in several parallel racks in the 
staging area 59. Because dispensing to the customer is automated, the only tabor required by supermarket personnel 
to keep the system going is to periodk:ally bring the returned units from the checkout stat»ns back to the staging area 
59. And even this could be automated. 

Because good uninterrupted mechanical contact is necessary to insure error-free transmission of data through an 

30 electrical contact, the alternate use of blanket IR or RF transmissions of data to the rerrwte units 2 in either type of 
staging area is preferred for greater reliability. As shown in figure 9, an IR receiver 70 can be included within the remote 
unit 2 such that I R signals from an I R transmitter 71 can be received. The I R transmitters 71 are connected to the main 
system bus and the IR receivers 70 would function as the data input devk^e 8 

3S Checkout Counter 

The shopper can keep track of the products placed in the cart on the remote unit 2 until he or she has reached 
the cashier's counter. At the cashier's counter the products to be purchased will be scanned by the cashier's scanner 
and totaled. It is possible that there will be a discrepancy between the cashier's total and the remote unit's total. The 

40 most likely cause for this discrepancy within the present system is user error, i.e. a product was added twice or was 
not included in the total. In some embodiments of the present inventkxi the product information system may include a 
remote unit interface for the bar code scanner at the cashier's counter, as shown in the block diagram of figure 1 2. The 
running total of products Informatbn stored in the renrtote unit can be compared to information totaled at the bar code 
scanner at the cashier's counter and the discrepancies kjentified. This interiace could be provided by an electrical 

4S connection or an I R or RF communicatksn interface. 

Figure 1 3 is a perspective view of a shopper using an interface between the remote unit computer and the cashier's 
scanner computer to compare the shopper's list of product's purchased and the cashiei's list of products purchased. 
The remote unit 2 includes an IR transmitter 46 which transmits signals to an I R receiver 46 whk:h is connected to the 
checkout counter's computer 47. The product list and information (i.e. nutritksnal informatkyi) could be printed out on 

so a printer 48. White a printer could be included In the remote unit 2, the advantage of including the printer 48 at the 
checkout counter computer 47 is the lack of excessive printouts and littering throughout the store. While an IR interface 
is shown, many other types of communications interfaces can be used as tong as the communicatton between the 
remote unit 2 and the cashier's counter computer 47 is accomplished. 

ss Security 

Since these shopper units are expected to be a valuable item, it is desirable that these units do not go out the 
retail establishment in an unauthorized manner. Security measures to discourage theft of the remote units could include 
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mechanical restrictions on carts, to which remote unrts are attached, to prevent the carts from being taken out of the 
store. Or, as a courtesy to shoppers, the mechanical restrictions on the carts could be removed at supermarket checkout 
statbns when a key component of the remote units was removed from the temporary storage rack on the cart. Also, 
a magnetic strip molded into the case of the remote unit couki be provided to set off an alarm if the remote unit were 
to pass through a strip sensor at the exits of the supermarket. In addition, security can be enhanced by requiring the 
customer to register his name and personal Information when borrowing a remote unit. A customer's credit card, check- 
cashing card or simitar card with a standard magnetic data strip would be inserted in a center maintenance system 
card reader and the shopper's data entered into a temporary toan file in the intermediate computer before the customer 
could take a unit from the central maintenance system. 

The distribution of hand hekj units is limited to only authorized shoppers who sign out for them. The sign out could 
be automated by the used of a card Issued permanently to that shopper by the store, such as a check cashing card. 
The sign -in could be registered at the checkout counter by the sales clerk. The automated use of credit cards for sign- 
out is well known to those skilled In the art. Furthermore, a vending machine coukJ be provided where the portable 
shopper units are stacked and then individually delivered to each shopper upon the insertion of an appropriate card 
issued by the retail establishment. Furthermore, the functions of the data update and battery recharging of the remote 
units is also integrated in the vending machine. Coin operated systems for dispersal of carts have been widely used 
in airports. These cart dispersal systems could be easily modified to dispense cart mounted units as taught by the 
present invention. 

There may be several shoppers who do not have enough credit history with that retail establishment and therefore 
cannot be entrusted with the hand held units. Such shoppers can be provided with the shopping cart mounted units 
and the shopping carts could be restricted from leaving the retail establishment through the use of posts around the 
retail establishment. Such use of posts to prevent the removal of shopping carts from the retail store is quite well known 
and wide spread. However, some customers may still desire the convenience of taking the cart out to the car in the 
parking lot for untoading their groceries. So one may use two different size shopping carts. Carts containing the shopper 
units can be larger sized and physically prevented from going out through the guard posts. The merchandise could be 
transferred from the larger carts to smaller carts, without the remote units, after bagging. The guard post size would 
be such that it allows these smaller sized carls out into the parking lots. This approach, however, has an undesirable 
effect of transferring merchandise from one cart to the other. Another approach taught by the present inventk)n includes 
the use of the housing of the shopper's unit and its fastening to a shopping cart. As a preferred embodiment, the present 
invention teaches that the physical housing of the shopper's units are fastened to the shopping cart in such a way that 
the net effect is increasing the physical size of the shopping cart which can not physically pass through the guard posts. 
The shopper's unit is removed from the shopping cart and the holder collapsed, to allow the shopping cart to be taken 
to the shopping area, instead of transferring the merchandise into a different cart. 

Electronic means, IR or RF, could be provided to unlatch the shopper's unit from the cart. The unlatching signals 
could be complex and encrypted such that the removal of the shopper's computer from the shopping cart could only 
be performed by the agents of the retail establishment. The use of RF signals to physkially latch garage doors has 
been in public use for several decades. The use of encryption technology using some sort of publk: key to code the 
unlatching signals can easily be implemented by those skilled in the art. The use of encryption in unlatching signals 
provide the safety from those who can nrK>nitorthe unlatching signals for a while and use them to unlatch the shoppers 
unit from the cart and walk away with it. 

The retrieval function of the remote unit coukJ be integrated with each of the existing checkout counters or by 
forming a separate checkout counter means for unit retrieval. The remote unit is retrieved from the shopper by the 
clerk at the checkout counter and returned to the central maintenance system for updating and recharging. If the 
customer has used a magnetic-strip identification card to obtain a remote unit at the staging area, he or she may 
remove his or her name and data from the load file in the temporary database by passing his or her card through a 
checkout card reader after the remote unit has been returned. After the unit is received from the shopping cart, it is 
secured on the another cart and sent on the staging area for maintenance, including data update and recharge. 

The theft potential could further be reduced by a combination of magnetic security strips molded into the computer 
case and controlled distribution of the units to the customer. Commercially available magnetic security strips similar to 
those used on books in publk; libraries have no effect on the computer's volatile memory and are effective for up to 
twenty years. The store would have to install appropriate detectors in the store doorways to Implement this system, 
but. once installed, the detectors could be used to curb theft of other items as well as the pricing computers. 

Security - central alarm system 

Some store owners might want to let the customers take the shopping carts out into the parking lots. A system to 
protect the carts from being stolen or vandalized in such cases is described bek>w. Each renrtote unit and the central 
maintenance system would include a radio transmitter and receiver. A central alarm system including the radio trans- 
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mitter and receiver connected to the central maintenance system takes the roll call, over the radio, of each shopping 
cart. Each shopping cart responds to transmitting a message back to the system indicating their presence within the 
field of the radio coverage. 

This roll call is taken very frequently, for example, every second or so. so that if a cart is rerrkoved from the coverage 
s of the field, the central system will issue an alarm indicating the removal of the cart from it's field of view". It must be 
noted that the shopping cart will also not be able to respond if the shopping cart becomes inoperatlonal for any reason 
whatsoever - a condition which also calls for nrianagement's attentkxi. 

The field of the radio coverage could be limited by properly designing the power and the sensitivity levels of the 
transmitters and the receivers and their antenna patterns. Furthermore, different sets of central alami system receivers 
10 could be used to cover the field Inside the store and outskje In the parting lot. A reception in those receivers will not 
only indicate the presence of the cart in the overall fiekJ of view but, will also indbate as to the general area where the 
cart is, such as inside the store or outskie in the parking lot. A history of the signal strength from different receivers is 
kept in meriKsry and adaptive threshold logic designed to indicate the presence or absence of the cart within the area. 
The response message from the transponder in each of the shopping cart n\ay be coded that varies with time in a way 
IS that a decoy transponder may not be able to duplicate. An implementatbn of this and the transmitter-receiver system 
to indicate the presence of the cart in the vicinity will be obvious to anyone skilled in the art. 

For example, the central system transmits a number corresponding to the serial number of the cart. All carts are 
questioned by the central radio in a sequence in a similar manner. All the carts receive the message but only on e cart 
bearing that serial number is supposed to respond. The shopping cart responds by sending a sequential number, i.e. 
20 1 for the first time, 2 for the second time.. . , going on to the largest number representable by the bit length of the response 
message and then recycling back to 1 , and so on. The computers in the two systems ~ shopping cart and the central 
alarm system, keep track of the expected response number The response numbers transmitted by the cart can be 
coded using an encryptbn key that is known by the cart computer and central computer only. This is to protect against 
the possible correct response from a decoy transponder Since the encrypted numbers responded by the cart will look 
25 to be of random nature to an intruder, the decoy system will not be able to come up with the correct response. Of 
course, the encrypting keys on the shopping carts can be changed during the time the product informatksn data base 
is being updated in the central nnaintenance area. 

The central alarm system might like to make a number of tries to call the shopping cart before issuing an alarm to 
reduce the number of false alarms. For example, the system may be designed so that alarm is issued only if the cart 
30 does not respond even after three tries. The false alarm rate after three misses will be less than that with those issuing 
alarms after only the first missed response. 

Product Information Promotion System 

^ One of the ways that the current system can be used to the benefit of the store is through a product infomnatksn 

promotion system. This would allow product manufacturers and stores to more effectively advertise and evaluated 
customer response. Referring now to Figure 14, there is shown a bkx:k diagram of subsystems of the inventk>n. A 
plurality of computerized PI5Y5 shopping carts is normally located in a staging area 100. Each cart includes a bar 
code scanner and a display for presenting product information and advertising. Self-contained artificial intelligence 

^ software resides in a processor disposed in each cart. For purposes of this discussion, the terms "cart" and "shopping 
cart" refer to the physical cart maneuvered through supermarket aisles, as well as the processor, display and bar code 
reader associated therewith. 

Each of the one or more PISYS staging areas 100, located either within the store or outside in a nearby parking 
lot, includes data transmission equipment for communrcating with PISYS shopping carts docked within it and means 
for recharging the carts. Also provided in or near the staging area 100 is a magnetic card reader 120 with keypad/ 
display 112. 

An in-house central computer 114 is provided to maintain advertising and product informatk>n and to transfer such 
information continuously to carts in the staging area 100 via RF link 116. New or changed products and/or prices, as 
well as priority of advertisements, can be entered directly into central computer 1 1 4 via signal line 1 1 8, which represents 

so a keyboard, nrodem, disk drive or any other suitable mechanism that can input data into a computer from a kx^al or a 
remote kx^ation. Central computer 114 also maintains specialized databases for storing shopper interactions with in- 
divkjually computerized shopping carts. Central computer 114 also maintains time-of-day information used to synchro- 
nize shopping cart time. A valuable feature of central computer 114 is its capacity to store and execute artificial intel- 
ligence programs that analyze shopper dennography and buying patterns, as described in greater detail hereinbeksw. 

55 Check-out counters 130 are provided with check-out terminals 132 which communicate with shopping carts over 

IR link 134 to download shopping cart logs (representing each shopper's trip through the store) to central computer 
114 via suitable bidirectksnal communications link 136. 

In operation, when a shopping cart is not in use, either store personnel or the shopper returns it to the staging area 
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100, where a charger maintains its battery condition. The staging area 100 also broadcasts the most recent product 
information and advertising data to the shopping carts docked within it, ensuring that all carts have current information. 
Time-stamp information from the in-house central computer 114 is also provided to the cart processor, ensuring that 
all shopping carts remain synchronized and providing an easy way to change from standard to daylight savings time 
5 and back again. 

A shopper removes a shopping cart from staging area 100, as a first step 111, A shopper may manually enter a 
name or ID number through staging area keypad 112, or may use a magnetk: check cashing card (sometimes called 
a "store club card") containing a personal identification code, by passing it through a card reader 120. which identifies 
the shopper to the in-house central computer 114. (Alternative mechanisms for identifying shoppers include voice 

^0 recognition systenns. fingerprint analyzers and signature recognition systems.) Card reader 120 resides proximate the 
staging area 100. In both cases, the in-house central computer 114 responds by RF/IR signal 116. sending the shopper's 
preference and purchase profile (PPP) characterizing the shopper's tastes and purchase patterns to the individual 
shopping cart computer database, not shown. If the shopper does not use a magnetic card and does not make a 
manual ID entry, the cart uses a default PPP. 

/5 Once the cart leaves the staging area 1 00, step 1 1 1 , it disconnects from the staging area's battery charger When 

the shopping cart is then with the shopper on the store floor, step 115, it contains everything it needs to interact with 
the shopper. Bar codes are read by a suitable device 117. such as one off the commercially available bar code readers. 
A cart display 119 presents product information and advertising. A touchscreen or keypad mechanism 117 allows 
manual key entry suitable for selecting items presented in menus on the cart's display 119. Alternative entry systems 

20 include key systems installed for convenience on the cart's push bar, or. as technology evolves, vok:e recognition 
systems. Practksal display implementations include monochrome or color liquki crystal displays (LCDs). Such a display 
1 1 9 is a practk:al means for presenting audiovisual advertising and prompting the shopper A small audk> amplifier and 
speaker provide a parallel method for presenting advertising copy and product information. The graphic display 119 
has higher resolution than simpler character-based displays, allowing it to present continuous tone images (i.e.. video 

25 images). The shopping cart also has a rate-of-movement sensor 122, which indicates how fast the cart is moving and 
a time-of-day clock, not shown. All operatksns are k>gged. 

The heart of the inventive system is the intelligent software reskJing in the cart processor for monitoring the shop- 
per's inputs. This Al software interacts with the shopper PPP taaded earlier to display product alternatives and adver- 
tising which best suit the shopper's buying patterns. 

30 The system software logs all bar code scan activity, regardless of whether the shopper purchases a scanned item. 

(The interest which the shopper expresses by scanning even an item left unpurchased provides a measure of the 
effectiveness ot product packaging, shelf location or nearby printed advertising.) When the shopper decides to purchase 
a product, he enters the product into the shopping list via keypad entry and the system updates the list of purchased 
items and total costs. It also generates subtotals by product class and tallies nutritional information associated with 

3S edible products. The system software also maintains time-stamped logs of its interactions with the shopper, and updates 
the shopper's PPP to reflect new or nrK>re accurate knowledge about the shopper's buying patterns. 

Upon check-out, step 130. the shopping cart transmits all shopping session data via link 134 to the check-out 
terminal 132 or other device of the checkout counter The cash register system may compare the list and prices of 
purchased items logged in the shopping cart computer to resolve any dispute between the customer and checkout 

40 clerk. All shopping cart shopping sessbn data eventually passes to the in-house central computer 1 1 4 via link 1 36 for 
analysis. 

The in-house central computer 114 updates its copy of each shopper PPP returned from the check-out counter 
130. It also merges the shopping cart's logs with existing databases, developing the basis for further examinatton of 
generalized buying patterns. These are useful for determining the effectiveness of changes In product packaging and 
45 placement, as well as shopper response to poster advertising or other aspects of the store's floor layout. The in-house 
central computer 1 1 4 also tracks the effectiveness of each advertisement, whfeh may affect the advertising rates billed 
back to vendors who pay for it. 

The components within each subsystem appear in Table 1 , and a summary of the operations which each subsystem 
performs appears in Table 2. 

so 
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STAGING AREA 

Database Broadcast Hardware 
Battery Charger 

Magnetic Card Reader for Entering Optional Customer ID 
Keypad & Character Display for Keypad Feedback 
SHOPPING CART 

Resources for Customer Input 

Manual Entry (Keyboard, Touch Screen, etc.) 

Bar Code Reader for Reading Product UPCs 
Artificial Intelligence Software and Utilities 
Databases for Inference Operations 

Customer Information 

Session History (Log of Shopper Interactions) 

Purchase and Preference Profile 
Product Information List 
Product Information 
Advertising Copy, Audio/Visual 
Recipes, Games, etc. 
Category Information 
Product Promotion List 
Display and Sound Systems 
Rate and Direction of Movement Sensor 
Time Stamp Clock 
CHECK-OUT COUNTER 

Communication Hardware 
Get Data from Carts 
Send Data to In-House Computer 
Interface to Check-out Starfourst Bar Code Reader 
Purchase Verification Computer 

IN-HOUSE COMPUTER 

Artificial Intelligence Software and Utilities 
Daubases Maintained for the Store's Customer Base 

Individual Shopper Cumulative Purchase Statistics 

Individual Shopper Profiles 

Master Advertising Presentation Log 

Master Purchase Selection Log 
Database Maintenance Programs 
Product Information Master File 
Interface to Product Information 
Advertising A/V Master File 
Interface to Advertising Sources 
Time Stamp Reference 
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TABLE 2. Subsystem Functions 

SHOPPING CART 

User Ini^tace Operations 

Scan Sl Inteqiret Bar Codes 
Accept Other Manual Input 
Display Menus 

Display/ Announce Product Alternatives 
Display/ Announce Complementary Products 
Display/ Announce Advertising 
Inference Operations Select: 
Product Alternatives 
Complementary Products 
Advertising 
Product Information 
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Database Maintenance & Update 
IN-HOUSE COMPUTER 

Database Maintenance of 

Individual Shopper Cumulative Purchase Statistics 

Individual Shopper Profiles 

Product Information Master File 

Advertising A/V Master File 
Artificial Intelligence Purchase and Shopper Analysis 
Get Data from External Resources 

New Product Information 

New Advertising A/V Material 
Send Data to PISYS Staging Area 

Product Information 

Advertising Material 

Individual User Profiles 

CHECK OUT COUNTER 

Get Information from a Cart: 
Session History 

Updated Purchase and Preference Profile 

Advertisement Presentation Log 

Purchase Selection Log 
Send information to In-House Computer: 

Inference History 

Updated User Profile 

Advertisement Presenution Log 

Purchase Selection Log 
Purchase Verification 

STAGING AREA 

Transfer Database from In-House Computer to Cart: 

Profile Loading 

Product Infornuuion 

Advertising Audio/Visual 
Battery Charging 

Identify Customer via Magnetic Card/Keypad (Optional) 



Referring now also to Figure 1 5, there is shown a flow chart of shopping cart/shopper interactions. The shopping 
cart computer incorporates Al inference engine software using rule-based artificial intelligence to select items to be 
presented to the shopper. The inference engine uses several main database structures: (a) shopper information, (b) 
product information list, (c) category information, and (d) product promotion list. 

Shopper information includes the shopper's preference and purchase profile. The shopper information data struc- 
ture includes logs of all shopper activity during a single shopping trip. 

The product information list describes each product in the store and Includes audioA/isual representations of ad- 
vertising material, maintained in compressed form to reduce local data storage requirements. These muttimedia struc- 
tures are allowed to change at preset times of day. allowing the carts to simultaneously change advertising presentations 
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and pricing throughout the day without being returned to the staging area 100 (Figure 14) to be updated. 

Category infornnation indicates relationships between different groups of products. 

The product promotion list indicates the promotional strategy to be used with each advertised product. 

Provided in the cart processor for the Al inference engine could be a rule based system, which is responsible for 
characterizing the system's interpretation of customer inputs and controlling presentation of product information and 
advertising to the shopper. "Rules", as the term is used herein, constitutea wide variety of approaches, from rudimentary 
look-up tables of examples to intelligent, sophisticated, adaptive inferential neural networks or any other selection 
strategy or rule. The system intelligently provides the most appropriate information and paid advertisements, or. alter- 
natively, information that is advantageous to the store. It might suggest complementary products as well (e.g., mustard 
for the hot dogs). Although the inference engine provides a default sequence for any situation which is incompletely 
specified, its usual operation relies on specific interactions with the shopper. The artificial intelligence software also 
maintains the databases, paying particular attention to the structures which characterize the shopper's habits and 
interests. 

The 'New Shopper Dialogue", step 200. may be as simple as the user entering a name or passing a magnetic 
store club card through reader 120 (Figure 14). but it also allows a new shopper to enter items such as whether the 
shopper uses food stamps, is a vegetarian, or is on a restricted diet. The shopper also may select a language for the 
display that is different from the one dominant in a multilingual society. The shopper also may enter a shopping list, 
expressing the items sought during the ensuing trip through the supermarket. The information learned here and through 
subsequent interactions is stored for later use by shopping cart artificial intelligence software, which uses the data to 
make decisions about which advertising and product informatk)n displays are most appropriate. Some of the infonmation 
is applied to the preference and purchase profile which characterizes each shopper's indivklual tastes and buying 
habits. 

When the New Shopper Dialogue is complete, step 200, the shopping cart displays a "Default Advertising Se- 
quence", step 21 0, until the shopper enters a first input. This is a series of advertisements, presented several seconds 
apart. Advertisements presented in the sequence depend on shopper attributes that have been entered earlier or 
inferred. 

The system includes a watchdog timer, not shown, which is reset each time a product's UPC code is scanned or 
the keyboard 117 is used. If no shopping or selecting activity occurs within a predetermined amount of time (e.g., ten 
minutes), step 220, the Default Advertising Sequence continues. 

"Shopper Input", step 230, can interrupt the Default Advertising Sequence at any time. A detailed description of 
system operations from shopper input to display of appropriate message(s), step 230, is shown in Figure 16, which 
should be referred to in conjunction with Figure 15 at this point. Shopper input may be the scan of an item's barcode 
or a selectbn from a nested menu system. A few of many possible menu choices includes: 

Locating an item in the store; 

Finding the total of the purchases made; 

Reviewing the list of purchases; 

Selecting or de-selecting an item for purchase; 

Requesting related recipes or dietary information; and 

Redisplaying the last advertisement. 

The system software uses four major databases to respond to the shopper's needs, as shown below 
The shopper information database includes a complete time-stamped record of all shopper interactions with the 
shopping cart, accompanied by shopper attributes learned or inferred from the interactions. The two important infor- 
mation structures within each shopper information record are sesskxi history and the preference and purchase profile 
(PPP). 

The session history fiekJ stores user interactions as they occur. Included in this time-stamped history are all bar 
code readings, every menu selection, user query, user response, purchases selected or de-selected, advertisements 
or product information displayed, and the shopper's path through the store, as indicated by items which were scanned 
and assisted by cart kx^atlon signals, if available. 

This information allows the central computer 11 4 to intelligently analyze the shopper's actions during the shopping 
session. This information is stored and combined with information from other shoppers to make improvements in both 
the store and the program's performances. The shopper's purchases may be reconstructed quickly from this list as 
needed, but a separate PURCHASES list might be maintained for program efficiency. 

The second major field of this record is the shopper's preference and purchase profile, values for which were either 
established at some point by the shopper or inferred during program execution. Examples of shopper-supplied values 
include language choice for display (e.g., Spanish, French), food stamp user, gourmet shopper, international shopper, 
coupon user, vision- or hearing-impaired (changes the size of displays and level of audio), special diet, and store club 
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member. 

Some of these fields have subcategories. For example, the •international shopper" field includes a specification 
of a country or countries of interest, and the "special diet" field indicates that the shopper is vegetarian, needs a low- 
salt or sugar diet, has allergies to specific foodstuffs, or desires kosher foods. These values might be indfcated through 

5 the "New Shopper Dialogue" menu selection, step 200 (Figure 15). They also nnay be specified when the shopper fills 
out and submits a form to obtain a store club card. In either case, the information eventually passes to the in-house 
central computer database which maintains individual shopper PPPs. When engaging in a New Shopper Dialogue 
during a later shopping trip, the shopper need only identify himself with the store club card or an ID code, and the 
staging area 100 (Figure 14) will load the shopper's PPP Into the shopping cart automatically, as indicated earlier 

TO The PPP passed to the shopping cart also includes a set of values which the system develops and maintains 

during shopping activity. Some possible characterizations include date, time and length of shopping session, average 
rate of travel when in motion, percentage of time when cart is motionless (i.e.. when the customer is likely to be ex- 
amining products), average shelf dwell time (i.e., the average time that the shopper is standing still before a shelf), 
shelf dwells per unit time, percentage of shelf dwells which result in a scan, average cost of a scanned item, average 

IS cost of scanned items which were purchased, price sensitivity index, purchase distributksn statistics, representing the 
proportion of each class of products the shopper scans or scans, and buys, and measures of the shopper's response 
to different types of advertising. The advertising might take the form(s) of visual presentations (character-based ad- 
vertising vs. graphics), audk> advertising, advertisement vs. a neutral list of product alternatives, or a presentation of 
complementary products. 

20 These values provide useful ways to characterize the shopper. A shopper who is nrKJvIng very quickly but erratically 

through the store may be unfamiliar with its layout and might appreciate an offer of help to find something. Another 
individual who moves fairly slowly between relatively long periods of motionlessness might be examining products 
closely but not using the system, and the system may respond in a way which involves the shopper. Shopper charac- 
terizatbns also provide a way to ascertain when someone other than the owner of the store club card uses it to gain 

25 access to PISYS. For example, when a spouse borrows the card, the program takes such attribute into account when 
selecting information and advertisement for presentation to the shopper. 

The product information list is the basic database of products in the store. Some fields within the product informatron 
list are not accessible to the shopper but are useful to the rule-based software and analysis programs. Important fields 
of information include product name. size, bar code (UPC) value, manufacturer, category, location in the store, unit, 

30 unit price, volume breakpoint structure, prk;e structure timing, applicability of state and local taxes, store wholesale 
cost, profit margin, nutritional information, and related recipes, cooking and storage information. 

Most of these fields are self-explanatory and are part of the store's existing database. Some fields (such as nutri- 
tional information and price break structure) may be complex and highly mutable from product to product The pricing 
structure can change with time, allowing the shopping cart to apply time-specific "specials" without further attention 

55 from the in-house central computer 114 (Figure 14). 

The category informatkDn database includes material about relationships between different groups of products that 
the rule base, hereinafter described, can use to make intelligent chokjes for displaying information and advertisements 
to the shopper. The software will altow for a more complicated taxonomy. In a simple example, the major fields related 
to the category structure might be category name, category number, complementary categories, substitute categories, 

40 default product, universal product cod© and related recipes, games, cooking and storage informatbn. 

The category name describes products such as hot dogs. It has an associated number for processing and indexing. 
Types of products that are bought with hot dogs, such as mustards, soft drinks or charcoal, represent itenns assigned 
to complementary categories. Foods that might be substituted for hot dogs (e.g.. dell meats or ground beef) are kx:ated 
in substitute categories. The default product fieW contains the product in this category which should be promoted if the 

4s inference engine software identifies no others to be advertised. 

The product promotion list includes a list of products to be pronrK>ted, ensuring that they are advertised to appro- 
priate shoppers at the correct time. The major product promotion list fields for each promotable item are bar code 
(UPC), special promotran keys, priority level, number of times promoted and pointer to advertisement. 

The bar code field contains the bar code value of the product to be promoted. It may also include bar codes of the 

so same product in different sizes, or of other products whk;h are somehow related to the present product and which coukJ 
trigger the promotion of the present product. 

Promotions coukJ also be triggered by entries in the special promotion keys field, atone or in combination with bar 
code fiekJ information. This altows for scenartos such as advertising Pepsi whenever Coke is scanned, or advertising 
a new exotic item to gourmet shoppers. Those keys and their associated rules are heavily interdependent. 

55 The priority level and the number of times promoted fields are used to determine which of several competing ads 

should be displayed to the current shopper. The deciston rests on a mixture of probabilistic and deterministic consid- 
erations, depending on the specific situation. For example, an advertiser might pay for an exclusive ad that is shown 
each time a particular category is scanned, or perhaps every third time, or even with a probability of 0.33 every time 
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a shopper scans rts category. In general, no advertisement is displayed twice to the same shopper, unless the shopper 
requests it. 

The pointer to advertisement field contains information necessary to find and display the selected ad copy, which 
may be stored in any form of electronic memory or may be internally generated by the system software. For example, 
5 video disks can be used to store moving images for displaying animated advertisements. The ad copy could also be 
stored in different languages and an appropriate language for display selected based upon the information from the 
PPP file. 

As indicated earlier, the inference as to which product must be advertised may include infonmation as to the location 
of the customer in the store at that moment. The customer product scan and purchase history could be combined with 

10 this locational infomnation to select product pronrwtion. The system for pronrK>ting the sale of products in accordance 
with the present invention can include sensing means for indicating the locatbn of the customer. A detector means 
would detect a plurality of colors such that the customer's location is indicated by selected color markings detected by 
the detector means. The system further comprises selected color markings located on a floor of the retail establishment 
to indicate the kx:atk>n of the customer when the detector means detects one of the selected cotor markings In this 

IS manner each aisle may have a specified cotor or group of colors to kJentify it. While it makes sense to indicate aisle 
locations, the retail establishment may desire to provide color markings that indicate discrete positions within an aisle 
for more effective advertising. Locating the selected color markings is considered the best mode because the markings 
woukJ not interfere with shelf space nor would another customer be able to interfere with the detector means. Malec*s 
system requiring transmitters located all around the store sending the coded messages to indicate the location of the 

20 cart has a definite disadvantage. It requires continuous maintenance of batteries in the transmitters scattered ail around 
the store. The passive color markings as described herein do not have any such disadvantage. Furthermore, cotored 
tiles and adhesive strips are readily available and a retail establishment could install such a system merely by installing 
the tiles or the adhesive strips. The cotor rmrkings oouto be located across the beginning and exit of an aisle such that 
the system would continue to present advertising for that aisle until the customer exited the aisle. 

25 Once the shopper has reached the check-out counter 1 30 (Figure 1 4), the sesston data is transferred from cart to 

check-out terminal 1 32 and thence to in-house central computer 114, as shown as step 240 (Figure 15). 

The shopping cart begins processing when: (a) the shopper scans a product; (b) the shopper requests or gives 
information; (c) an optional tocatton signal is received; and/or (d) a time interval has elapsed. 

Each of these events or non-events triggers processing that determines the appropriate intelligent response. If the 

30 shopper scans a product or requests information, the shopping carf s software takes the acttons indicated in Figure 
17, which depicts acttons related to or performed by the in-house central computer 114 (Figure 14). 

To deoKinstrate the Al inference engine's sensitivity to user input, consider the following example of interacttons 
between the shopping cart and a hypothettoal shopper passing through the produce section of a supemnarket. After 
the shopper renooves a shopping cart from the staging area 100, a typtoal set of interactk>ns might resemble the one 

3S appearing in Table 3. 

TABLE 3. Sample interactions 

40 NEW SHOPPER DIALOGUE: 

The user indicates he is a coupon user. 
DEFAULT SEQUENCE triggered by elapsed time: 

45 
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Reminder to buy Halloween candy for next week 
USER INPUT: 

Customer scans iceberg lettuce. 
SYSTEM DISPLAY: 

Information about iceberg lettuce 

Special on Romaine lettuce (competitive product), triggered in part 
because the system knows that the shopper uses coupons and is 
therefore sensitive to price 

Ad for Kraft Olive Oil Italian Salad Dressing (a complementary 
product) 
USER INPUT: 

User requests redisplay of previous ad for Romaine lettuce 

User scans Romaine lettuce 
SYSTEM DISPLAY: 

Information about Romaine lettuce 
USER INPUT: 

User selects Romaine lettuce for purchase 
SYSTEM DISPLAY: 

Since the system knows that the customer has already investigated 

iceberg lettuce, the system does not mention it again. 

Ad for Pcpperidge Farms Garlic Croutons (a complementary product 

commonly used with Romaine lettuce salads) 
USER INPUT: 

User scans Mueller^s Spaghetti 
SYSTEM DISPLAY: 

Information about Mueller*s Spaghetti 

Information about store brand spaghetti (the default competitive 
product) 

Ad for Hunt's Tomato Sauce (a complementary product) 

Coupon offer on Progresso Olive Oil (a coupon item at the same 

location as the spaghetti) 
USER INPUT: 

User scans bagels 
SYSTEM DISPLAY: 

InfomuUion about bagels 

Ads for Vita Cream Cheese and Vita Smoked Salmon (a special 
promotion for all customers who scan bagels, cream cheese or smoked 
salmon) 

Table 3 shows only a few of the adaptations which an Al inference engine can decide upon. It also adapts to 
measures of a shopper's sensitivity to product price. If a shopper consistently scans the lowest cost item in each product 
category, the inference engine can recommend store brands of equal quality but lower price. However, it might lessen 
its emphasis on store brands if the shopper shows the purchase patterns of a less budget-conscious gourmet, who 
might feel that a highly visible display of lower-cost store brands has little value. 

All of the shopper information database eventually passes to the in-house central computer 114. There is a pos- 
sibility of arguments between the customer and the checkout clerk at the checkout counter if there are discrepancies 
between the cost totals shown on the cart and checkout terminal. The stream of bar codes from the check-out terminal 
132 is compared to the list of purchases which the shopping cart transferred to it. A log of discrepancies is then gen- 
erated and problems are resolved quickly without inconveniencing other customers waiting in the checkout line. 
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Most important to store managers and advertisers are master databases representing shopper activity. As men- 
tioned above, the shopper information database for each customer arrives from the check-out counter 130, containing 
a session history log and a preference and purchase profile. Because these include a list of all bar code scans and a 
record of the shopping cart's rate of travel, utility programs may partially reconstruct the shopper's path through the 

5 store. Much can be inferred about the shopper's interests by examining the log of user queries. 

These In-house central computer utilities merge parts of each shopping session's shopper information database 
(and inferences extracted from it) into a set of aggregate data-bases, which include individual shopper cumulative 
purchase statistics, individual shopper profiles, master advertising presentation log and master purchase selection log. 
Utility programs also examine the databases to determine how effective advertising is. If the store manager or advertiser 

10 makes a change in the advertising copy, the product price structure, or the product's location and presentatinn within 
the store, utility progranr^s provide fast, accurate measures of the change's effectiveness. 

Because the in-house central computer logs each shopper's visit, utilities can also provide demographic charac- 
terizatbns of a store's shopper base, revealing rates at which various groups patronize it. This is useful for determining 
promotional policies to be used with other advertising resources, such as newspapers or direct mail Otiier utilities can 

^5 maintain demographic timelines, normalizing them to remove fluctuatk>ns due to confounding factors such as weather 
or annual purchase cycles. These show long-term trends in shopper interest. A sudden change in a specific category 
can reveal when part of the store's shopper base has been eroded by a competitor's targeted advertising. Utility pro- 
grams also handle billing for advertising services. Invoices optk>nally list indices of each advertisement's effectiveness, 
another valuable resource that the store provides to advertisers. 

20 Since the system described here could increase a store's profits considerably, its owners would like to be sure that 

the rules it uses to select advertisements are tuned effectively. Software coutd be generated which explains to a store 
owner the details of the PISYS rules base. This coukJ be done using techniques such as those used in MYCIN (a 
medical diagnosis expert system) and its knowledge base editor. Teiresias. (See 'Artificial Intelligence and the Design 
of Expert Systems", by George F. Lugerand William A. Stubblefield, Benjamin/Cummings, 1989, pp. 324-331.) Such 

25 software could also cateulate the profrts (e.g., the additwnal profits generated by advertising higher margin items) that 
accrue to the store owner because of the use of such advertisement technique. The software also could project what 
the profits would have been if alternate advertising mies were used. Furthermore, the output of this analysis software 
could be used to revise rules for selecting the advertising, and the whole system ooukJ be a "living system." 

A number of embodiments for implementing the teachings of the present invention have been described herein- 

30 above. It is anticipated that the specific implementations of the teachings of the present inventkxi will be selected based 
upon the specific application of the system. For example, a food store in a metropolitan area may be more concerned 
with securing the remote units to shopping carts, than a food store in a rural area which might provide hand-held units 
for shopper convenience. 

The pricing method of the present Invention displays to the shopper the current prices in the cashier's counter 

3S computer database, therefore there are no discrepancies. In addition, this method provides indivkJual product pricing 
information without physically affixing price labels, so the industry has its desired tabor cost savings without depriving 
shoppers of their desired services. As shown in figures 1 -1 3, a dedicated portable microcomputer designed to provide 
the customer on the supermarket ftoor the ability to scan the bar codes on product packages and to display the database 
price for the item scanned, is taught herein. 

40 As shown in figure 1, the present Inventbn teaches a product information system for providing a shopper with 

current, accurate information on individual products within retail establishment which uses bar code scanners at cash- 
ier's counters to record products of the shopper's purchase. The product information system includes a plurality of 
portable remote product information units to be provkjed for each of the shoppers within the establishment who desire 
access to the product informat bn. As shown in figure 2, each of the remote units includes: 1 ) a bar code scanning 

4S device capable of decoding bar codes on IndivkJual products, 2) a microcomputer with database memory capable of 
storing and retrieving updatable product information related to each of the bar codes. 3) means for displaying the 
product information to the shopper, 4) means for provkJing the shopper with limited user-function control of the mrcro- 
computer. including manipulation of selected product information. 5) means for supplying the unit with electrk:al power 
and 6) an input devk;e through which the database memory can be updated. The product informatfon system also 

^ includes a data update system capable of operatively associating with the input device and updating the remote units 
with updated product infonnatran related to each of the bar codes, such that the remote units are removable from the 
data update system for use by the shopper, and are restorable on the data update system after use by the shopper so 
as to be updated with the updated product infonnatton. The data update system is connected to means for supplying 
the data update system with updated product information, including product pricing information, such that the remote 

ss units are provided with the same updated product pricing information as provided at the bar cods scanners at the 
cashier's counters. The product prying information can be time stamped to become the current price at a specified time. 

Each remote unit can include a rechargeable battery for supplying electrical power to the unit and an external 
connection mechanism. The product informatkjn system can include an electrk:al power bus such that the renruite unit 
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external connection nnechanism is connected to the electrical power bus and the rechargeable battery is recharged 
through the external connection mechanism while the unit is not being used by the shopper. A staging area is shown 
wherein each remote unit is stored when not being used by the shopper such that the input device of the remote unit 
associates with the data update system and the external connection mechanism is connected to the electrical power 
bus when the remote unit is replaced in the staging area and is updated with product information and the rechargeable 
battery is recharged as the remote unit is stored at the staging area. The staging area can include rails containing 
electrical strips through which power for recharging the rechargeable battery in the renrtote units is provided through 
the external connection mechanism of the remote unit. The staging area can include means forassuring that the renrvote 
units are not removed before the remote units have been updated with updated product information. The product 
information system can incorporate the data update system and the electrical power bus in a central maintenance 
system. 

The data update system can include an RF or I R transmitter and each of the remote units can include an appropriate 
RF or IR receiver for receiving signals from the transmitter such that the data update system updates the remote units 
with update product information through operative transmission and reception between the transmitter and receiver 
The remote units can also include means for being secured to a shopping cart such that the unit can be easily used 
by the shopper, but can only be removed from the shopping cart by agents of the retail establishment. The remote 
units can include means for securing the remote unit such that the unit can be easily used by the shopper, but can only 
be removed from the retail establishment by agents of the retail establishment. The means for securing the remote 
unit could be electronically controlled such that the securing means can only be deactivated by agents of the retail 
establishment when an appropriate deactivation signal is provided. 

The means for providing the shopper with limited user-function control of the microcomputer, including manipulation 
of selected product information, can allow the shopper to keep a running total and list of products intended for purchase. 
A remote unit interface for the bar code scanner at the cashier's counter can be provided such that the running total 
and list of products intended for purchase stored in the rennote unit can be compared to information recorded at the 
bar code scanner at the cashier's counter so that any discrepancies between the information stored in the remote unit 
and the information recorded at the bar code scanner as the cashier's counter are identified. Furthermore, a remote 
unit could include a printer apparatus through which product information can be printed. This remote unit including the 
printer apparatus can be used by an agent of the retail establishment to print shelf labels identifying individual product 
pricing information so that the shelf labels can be positioned in appropriate locations throughout the retail establishment. 

A central maintenance system is taught for maintaining a plurality of portable rennote product information units, 
that are provided for shoppers within a retail establishment which uses bar code scanners at cashier's counters to 
record products of the shopper's purchase^ wherein the remote units include a bar code scanning device capable of 
scanning bar codes on individual products, a microcomputer with database menrkory capable of storing and retrieving 
updatable product information related to each of the bar codes, a rechargeable battery for supplying electrical power 
to the unit and an external connection mechanism through which the rechargeable battery can be recharged, and an 
input device through which the database memory can be updated. The central maintenance system comprises: a data 
update system capable of operatively associating with the input device on the remote units and updating the renrK)te 
units with updated product infonnation related to each of the bar codes, such that the remote units are removable from 
the data update system for use by the shopper, and are restorable on the data update system after use by the shopper 
so as to be updated with the updated product information, including product pricing information, such that the remote 
units are provided with the same updated product pricing information as provided at the bar cods scanners at the 
cashier's counters; and an electrical power bus capable of operatively connecting to the renr»te unit external connection 
mechanism and recharging the rechargeable battery through the external connection mechanism. 

The teachings of the present invention include a checkout counter system to operate in conjunction with a bar 
code scanner at a cashier's counter in a retail establishment capable of recording informatkxi related to products to 
be purchased by reading bar codes affixed to the products. The checkout counter system comprises: a data interface 
system for receiving information from a remote unit such that a product Information, including pricing information, 
related to a list of products Intended for purchase stored in the remote unit can be recorded in the checkout counter 
system; and means are provided for comparing the information recorded at the bar code scanner at the cashier's 
counter and the information received from the remote unit so that any discrepancies between the information received 
from the renriote unit and the information recorded at the bar code scanner as the cashier's counter are kJentified. The 
checkout counter system can further include a remote unit interface such that a signal can be provided to the rennote 
unit whbh deactivates a securing mechanism such that the remote unit can be retrieved from the shopper. 

The teachings of the present Invention include a method of providing shoppers with current, accurate Informatksn 
on individual products within a retail establishment which uses bar code scanners at cashier's counters to record 
products of the shopper's purchase. A plurality of portable remote units are provided for each of the shoppers within 
the establishment who desire access to the product information. Each of the remote units include: 1 ) a bar code scan- 
ning device capable of decoding bar codes on indivkJual products, 2) a microcomputer with database memory capable 
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of storing and retrieving updatable product infomnation related to each of the bar codas. 3) means for displaying the 
product information to the shopper, 4) means for providing the shopper with limited user-function control of the micro- 
computer, including manipulation of selected product tnfonmatton, 5) means for supplying the remote unit with electrical 
power. and 6) an input device through which the database memory can be updated when the unit is not being used by 

s the shopper. The remote units are retrieved from each of the shoppers subsequent to a finished purchase. The remote 
units are updated with updated product information, including product pricing information, through the input device, 
such that the bar code scanners at the cashier's counters and the remote units are provided with exactly the same 
updated product pricing Information. The updated remote units are then provided for further use by the shoppers. The 
means for supplying electrical power to the unit could be provided by a rechargeable battery and an external connection 

10 mechanism through which the rechargeable banery can be recharged. The method can further include storing a list of 
product information, including pricing information, related to product intended for purchase in the renrrate unit during 
use by the shopper and comparing the list of product information stored in the remote unit to product information, 
including pricing information recorded by the bar code scanner at the cashier's counter and identifying any discrepan- 
cies between the information stored in the remote unit and the information recorded at the bar code scanner at the 

IS cashier's counter. 

The teachings of the present invention further include a method of using a portable remote bar code scanning unit 
including, a bar code scanning device capable of decoding bar codes, a microcomputer with database memory capable 
of storing and retrieving updatable product information related to each of the bar codes, means for displaying the 
product infonration. means for providing the shopper with limited user-function control of the microcomputer, means 

20 for supplying the unit with electrical power, and an input device through which the database memory can be updated. 
The new use comprises: providing the remote unit to shoppers within a retail establishment which uses bar code 
scanners at cashier's counters to record products of the shopper's purchase; retrieving the remote units from each of 
the shoppers subsequent to a finished purchase; updating the renrtote units with at least updated pricing Infomr^tion 
such that the bar code scanners at the cashier's counters and the remote units are provided with the same updated 

25 product pricing information; and providing the updated, recharged remote units for further use by the shoppers. The 
new use can further include storing a list of product information, including pricing information, related to product intended 
for purchase in the remote unit during use by the shopper and comparing the list of product information stored in the 
remote unit to product information, including pricing information recorded by the bar code scanner at the cashier's 
counter and identifying any discrepancies between the information stored In the remote unit and the information re- 

30 corded at the bar code scanner at the cashier's counter 

An alarm system for the stand-alone, portable remote product information units Is also provided. The alarm system 
comprises: 1) at least one central transmitter and receiver operatively connected to the central maintenance system; 
2) remote transmitters and receivers operatively connected to the microcomputer of each of the remote units; 3) control 
logic within the alarm system for transmitting a signal corresponding to identification numbers of each remote unit; 4) 

^ control logic within each of the remote transmitters and receivers for responding to the signal corresponding to the 
identification number of that renrtote unit by sending a response signal to the central transmitter and receiver; 5) control 
logic within the alarm system for identifying any renrK^te transmitters and receivers that have not responded; and 6) 
means for indicating a lost rennote unit condition to the retail establishment when any renrwte transmitters and receivers 
do not respond. The alarm system can include control togic within the alarm system for making a number of tries to 
get the remote transmitters and receivers not responding to respond prior to indicating a lost remote unit condition, 
thereby reducing the number of false alarms. 

A system for promoting the sale of products to a customer is provided which includes at least one remote unit. 
The remote unit comprising: a) means for inputting identification of a product desired by a customer; b) means for 
storing data representative of the product Identification; c) means for storing product specifications; d) rules for selecting 

^ a product for promotion; and e) processing means operatively connected to the means for inputting product identifica- 
tion, and to the means for storing product specifications, and to the rules for selecting a product for promotion, the 
processing means being adapted to apply the rules to the data representative of the product identification and the 
processing means being adapted to access the stored product specifications to promote a product. 

The system can further include sensing means for indicating the location of the customer. The rules used to promote 

so products can include the customer's position. The sensing means for Indicating the location of the customer can be a 
detector means that detects a plurality of colors such that the customer's location is indicated by selected color markings 
detected by the detector means. The system would include selected color markings located on a floor of a retail es- 
tablishment to indkiate the location of the customer when the detector means detects one of the selected color maridngs. 
The means for inputting product identificatk>n can be a bar code scanner, under control of the customer, for scanning 

ss a universal price code. The means for inputting product identiflcatk)n can be a keypad. The means for characterizing 
the customer's interests in transactk>ns with the system can be a voice recognition subsystem. The processing means 
for promoting a product can be means for generating a visual promotional message. The processing means for pro- 
moting a product can be means for generating an audible promotional message. The system for promoting the sale 
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of products in accordance with clainr) 40, wherein data representative of the customer's purchasing interests, items 
purchased, and promotional mes6ages presented are stored in chronological order. 

The system can include means for providing a retail establishment with: customer buying habits, current product 
sales, a running inventory of product purchases, information for billing advertisers, and traffic patterns of customers 

s traversing the retail establishment; and means for supplying information to individual customers about products cor- 
responding to their current or cumulative purchases. The system can include a central computer having a data bank 
for keeping inventory records, a current file of product informatbn. and a historical file of purchased items for each 
customer traversing the retail establishment. The central computer can be adapted to execute programs for: supplying 
current product information to the at least one remote unit in response to information provkJed by the customer in 

10 control of the at least one remote unit; and providing historical data relating to the customer's buying habits in response 
to requests for such infonmatbn from the customer in control of the at least one remote unit. The elements of the system 
can be in communicative relationship by an infrared or RF communk:atk>n link. 

The system can include means for analyzing the running inventory of product purchases and the information for 
billing advertisers in order to determine the effectiveness of advertising and in order to bill advertisers appropriately. 

IS The foregoing descriptk>n has been directed to particular embodiments of the invention in accordance with the 

requirements of the Patent Statutes for the purposes of illustratksn and explanation. It will be apparent, however, to 
those skilled in this art that many modifications and changes will be possible. Reference is made to EPC Article 69(1) 
and its Protocol. 

20 

Claims 

1. A product infonmatlon system for providing a shopper with current, accurate infomiation on individual products 
within a retail establishment which uses bar code scanners at cashier counters and upon indivklual, stand-alone, 

25 portable, renrrate product information units under shopper control, to record shopper purchases, wherein saki prod- 

uct information system comprises: 

a) a plurality of stand-alone, portable, remote product information units, each unit being updatable with infor- 
mation from a remote source concerning each product within saki retail establishment, each of said units to 

30 be provided for each of eakJ shoppers within sakJ establishment who desire access to said product informatbn 

as they traverse sakJ establishment, each of said remote stand-akxie units [2] including: 

i) a bar code scanning device [4] operatively connected to a mk;rocomputer and capable of decoding bar 
codes on individual products, 

as li) a microcomputer with database memory [3] capable of storing and retrieving updatable product infor- 

mation related to each bar code of a product scanned by a shopper using sakj bar code scanning devk^e 
to obtain product infonmatbn; 

iii] means for displaying [5] said product information to said shopper, and operatively connected to said 
microcomputer, 

40 iv) control means [6] operatively connected to sakJ microcomputer for providing said shopper with limited 

user-functkxi control of said microcomputer, including manipulation of selected product information, 

v) power supply means [9] for supplying each remote product information unit with electrical power, and 

vi) an input device [8] operatively connected to said microcomputer through which sakl database memory 
can be updated; 

45 

b) a data update system [21 ] operatively associated with each of said input devk:es of said plurality of stand- 
alone, portable, remote product information units for updating said stand-alone, portable, remote product in- 
formatk>n units with updated product informatkDn related to each of said bar codes, such that said stand-atone, 
portable, remote product information units are removable from said data update system for use by said re- 

50 spective shoppers, and are restorable on said data update system after use by sakJ shoppers so as to be 

updated with sakJ updated product information and sakI renx>te units indicate (17) whether said remote units 
have been updated with updated product information; and 

c) means for supplying said data update system with updated product information, including product pricing 
information, such that said stand-alone, portable, rennote product information units are provided with the same 

^ updated product pricing information as provided at saki bar code scanners at said cashier counters. 

2. The product information system of claim 1 further comprising: 
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a) a rechargeable battery [9] operativety connected to and supplying electrical power to said stand-alone, 
portable, remote product information unit through an extemal connection mechanism [7] by which said re- 
chargeable battery can be recharged, and 

b) an electrical power bus [51] within said central maintenance system operatively connecting to said stand- 
alone, portable remote product information unit through an extemal connection mechanis, said electrical power 
bus providing means by which said rechargeable battery of said stand-alone, portable, remote product infor- 
mation unit can be recharged. 

3. A product information system of claim 1 or 2 wherein each of said renrxjte units further includes electronically 
controlled means for securing said remote unit such that said unit can be easily used by said shopper, and said 
securing means can only be deactivated by agents of said retail establishment when an appropriate deactivation 
signal is provided. 

4. A product Informatbn system of claim 2 further comprising a staging area wherein each remote unit is stored when 
not being used by said shopper such that said input device of said remote unit associates with said data update 
system and said external connection mechanism is connected to said rails when said remote unit is placed in said 
staging area and is updated with product information and said rechargeable battery is recharged as said remote 
unit is stored at said staging area. 

5. A product information system of claim 1 or 2, wherein said data update system includes an RF or IR transmitter 
[71] and each of said remote units includes an appropriate RF or IR receiver [70] for receiving signals from said 
transmitter such that said data update system updates said remote units with updated product information through 
operative transmission and reception between said transmitter and receiver 

6. A product information system of claim I or 2, wherein said means for providing said shopper with limited user- 
function control of said microcomputer, including manipulation of selected product information, allows said shopper 
to keep a running total and list of products intended for purchase. 

7. A product information system of claim 7, further comprising a renx5te unit interface for said bar code scanner at 
said cashier's counter such that said running total and list of products intended for purchase stored in said remote 
unit can be compared to information recorded at said bar code scanner at said cashier's counter so that any 
discrepancies between the information stored in said rerrKrte unit and the information recorded at said bar code 
scanner as said cashier's counter are identified. 

8. A product information system of claim 1 or 2. wherein at least one remote unit includes a printer apparatus through 
which product information can be printed, wherein said retail establishment remote product information unit can 
be used by an agent of said retail establishment to print shelf labels in an appropriate format identifying individual 
product information, including pricing information and corresponding bar codes, so that said shelf labels can be 
positioned in appropriate locations throughout said retail establishment. 

9. A product information system of claim 1 , wherein said product pricing information is time stamped to become the 
current price at a specified time. 

10. A product information system of claim 1 further compristing a checkout counter system to operate in conjunction 
with a bar code scanner at a cashier's counter in a retail establishment capable of recording information related 
to products to be purchased by reading bar codes affixed to said products, comprising: 

a) a data update system for receiving information from a remote unit [2] such that product infomnation, including 
pricing information, related to a list of products intended for purchase stored in said remote unit can be retrieved 
in said checkout counter system; 

b) means for comparing said information recorded at said bar code scanner [47] at said cashier's counter and 
said information retrieved from said rennote unit so that any discrepancies between said information received 
from said remote unit and said informatk>n recorded at saki bar code scanner at said cashier's counter are 
identified. 

11. A product informatk>n system of claim 10. further including a rennote unit interface for said bar code scanner at 
said cashier's counter such that a signal can be provided to said remote unit which deactivates a securing mech- 
anism such that sakd remote unit can be retrieved from said shopper. 



27 



EP 0 601 064 B1 



12. A product information system of claim 1 further comprising a system for pronr»ting the sate of products to a cus- 
tomer, comprising at least one remote unit, said remote unit comprising: 

a) means for inputting identification of a product desired by a customer [117]; 
s b) means for storing data representative of said product identification [115]; 

c) means for storing product specifications [115]; and 

d) processing means [115] operativety connected to said means for inputting product identification, to said 
means for storing data representative of said product identification and to said means for storing product 
specifications, said processing means being programmedto select said identified product, a competing product 

10 to said identified product or a complementary product to said identified product for promotion based upon rules 

for selecting a product for promotion in response to said data representative of said product identification 
wherein said processing means accesses said stored product specifications and pronnotes a product by dis- 
playing said store product specifications of said product selected for promotion to said customer 

IS 13. The product information system of claim 12, further comprising sensing means [122] for indicating the location of 
said customer, wherein said rules for selecting a product for pronriotion operate in response said customer's posi- 
tion. 

14. The product inforrr^tion system of claim 12, wherein said means for inputting product identification comprises a 
20 bar code scanner, under control of said customer, for scanning a universal price code. 

15. The product information system of claim 12, wherein said means for inputting product identification comprises a 
keypad. 

25 16. The product information system of claim 12, wherein said means for inputting product identification comprises a 
voice recognition subsystem. 

17. The product information system of claim 12, wherein said processing means for promoting a product comprises 
means for generating a visual pronnotional message. 

30 

18. The product information system of claim 12, wherein said processing means for promoting a product comprises 
means for generating an audible promotional message. 

19. The product information system of claim 12, wherein data representative of said customer's purchasing interests. 
55 items purchased, and promotional messages presented are stored in chronological order. 

20. The product information system of claim 1 2, further comprising: 

f) means for providing a retail establishment with: customer buying habits, current product sales, a running 
40 inventory of product purchases, information for billing advertisers, and traffic patterns of customers traversing 

said retail establishment; and 

g) means for supplying information to individual customers about products corresponding to their current or 
cumulative purchases. 

^ 21 . The product information system of claim 20, wherein said elements (f ) and (g) comprise a central computer having 
a data bank for keeping inventory records, a current file of product information, and a historical file of purchased 
items for each customer traversing said retail establishment. 

22. The product information system of claim 21 , wherein said central computer is adapted to execute programs for 

60 

i) supplying current product information to said at least one remote unit in response to information provided 
by said customer in control of said at least one renrK>te unit; and 

ii) providing historical data relating to said customer's buying habits in response to requests for such information 
from said customer in control of said at least one remote unit. 

55 

23. The product infonmation system of claim 22, further comprising means for analy2ing said running inventory of 
product purchases and said information for billing advertisers in order to determine the effectiveness of advertising 
and in order to bill advertisers appropriately. 
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24. The product information system of claim 1 3, wherein said sensing means for indicating the location of said customer 
comprise a detector means that detects a plurality of colors such that said customer's location is indicated by 
selected color markings detected by said detector means. 

25. The product informatbn system of claim 12, further comprising means for keeping and analyzing a running inven- 
tory of product purchases and information for billing advertisers in order to determine the effectiveness of adver- 
tising and in order to bill advertisers appropriately. 



Patentanspruche 

1. Ein Waren informal ions-Anzeigesystem um einen Kaufer mit laufender, genauer Infomnatton Ober etnzelne \Afaren 
innerhalb eines Einzelhandels-Untemehmens, das Strichmarlcierungsleseran Kassierer-Schaltem und auf einzel- 
nen, unabhangigen, tragbaren Fem-Wareninformations-Einheiten unterSteuerung des Kaufers benutzt um Kaufe 
des Kaufers aufzuzeichnen, zu versehen, wobei besagtes WSareninformatrans-Anzeigesystem aufweist: 

a) eine Mehrzahl von unabhangigen. tragbaren Fem-Wareninformafions-Einheiten, wobei jede Einheit mrt 
Information aus einer entfemten Quelle betreffend jede Ware innerhalb besagten Einzelhandels-Untemeh- 
mens auff rischbar ist, wobei jede der besagten Einheiten f Or jeden besagten Kaufer in besagtem Untemehmen 
zur Verfugung zu stellen ist, die Zugang zu besagter W^reninformatkyi wunschen. wahrend sie besagtes 
Unternehmen durchqueren, wobei jede besagter, unabhangiger Fem-Einheiten (2) aufweist: 

I) eine Strichmarkierungsleseeinrichtung (4), die mit einem Mikrocomputer in Wirkverbindung steht und 
Strichmarkierungen auf einzelnen Waren entschlussein kann, 

li) einen Mikrocomputer mit Datenbankspeicher (3), der in der Lage ist, auffrischbare Wareninformation, 
die zu jeder Strichmarkierung einer Ware, die durch einen Kaufer, der besagte Strk;hmarkierungslesevor- 
richtung benutzt, um Wareninformation zu erhalten, gelesen wird, in Beziehung steht, zu spelchem und 
wiederzugewinnen; 

tii) Einrichtungen um besagte Wareninformation besagtem Kaufer darzuste Hen (5) und die mit besagtem 
Mikrocomputer in Wirkverbindung stehen, 

(v) Steuerungseinrichtungen (6), die mit besagtem Mikrocomputer in Wirkverbindung stehen. um besagten 
Kaufer mit begrenzter Benutzer-Bedienungs-Steuerung besagten Mikrocomputers zu versehen, ein- 
schlie3lich der Handhabung ausgewahlter Wareninformation, 

V) Stromversorgungseinrichtungen (9) um jede Fem -Waren informations- Einheit mit eleklrischem Strom 
zu versorgen, und 

vi) eine Eingabevorrbhtung (8), die mit besagtem Mikrocomputer in Wirkverbindung steht, durch die be- 
sagter Datenbankspeicher aufgefrischt werdan kann; 

b) ein Datenauffrischsystem (21 ). das jeder besagter Eingabevorrichtungen besagter Mehrzahl von unabhan- 
gigen, tragbaren Fem -Ware ninformatbns- Einheiten operativ zugeordnet ist, um besagte unabhangige, trag- 
bare Fem-Wareninformatrans-Einheiten mit aufgefflschter Wareninformation aufzufrischen, die zu jeder be- 
sagter Strkjhmarkierungen in Beziehung steht, derart, dafl besagte unabhangige, tragbare Fem-Wareninfor- 
mations-Einheiten von besagtem Datenauffrischsystem zur Benutzung durch besagte jewel lige Kaufer ent- 
fernbar sind, und auf besagtes Datenauffrischsystem nach der Benutzung durch besagte Kaufer wiederan- 
bringbar sind. um mit besagter aufgefrischter Wareninformation aufgefrischt zu warden und besagte Fem- 
Einheiten anzeigen (17), ob besagte Fem-Einheiten mit aufgefrischter Wareninformation aufgefrischt worden 
sind; und 

c) Einrichtungen um besagtes Datenauffrischsystem mit aufgefrischter Wareninformation zu versorgen, ein- 
schlief5lk:h Warenpreisstellungsinformation, derart, da3 besagte unabhangige, tragbare Fem-Wareninforma- 
tions-Einheiten mit der glebhen aufgefrischten Warenpreisstellungsinformation wie sie bei besagten Strich- 
markierungslesern an besagten Kassierer-Schaltem bereitgestellt werden, versorgt werden. 

2. Das Waren informations-Anzeigesystem des Anspruchs 1 , das wetter aufweist: 

a) eine wiederauftadbare Batterie (9), die in Wirkverbindung steht mit und elektrischen Strom liefert an besagte 
unabhangige, tragbare Fem-Wareninformattons-Einhett durch einen auReren Verbindungsmechanismus (7), 
durch den besagte wiederaufladbare Batterie wiederaufge laden werden kann, und 

b) eine elektrische StromanschluQIeitung (51) innerhalb besagten zentralen Bestandsfuhrungssystenns, die 
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sich mit besagter unabhangiger. tragbarer Fern-Wareninformations-Einhect durch einen auBeren Verbindungs- 
mechanismus operativ verbindet. wobei besagte etektrische Verbindungslertung Einrichtungen schafft, durch 
die bssagte wiederaufladbare Batteria besagter unabhangiger, tragbarer Fem-Waren informations- Einhe it wie- 
deraiifgeladen werden kann. 

3. Ein Wareninfonmations-Anzeigesystem des Anspruchs 1 Oder 2. wobei jede besagter Fem-Einheilen weiter elek- 
tronisch gesteuerte Einrichtungen zum Sichem besagter Fem-Einheit derart. dafl besagte Einheit leicht durch 
besagten Kaufer benutzt werden kann, aufweist, und besagte Sicherungseinrichtungen nur durch Beauftragte 
besagten Einzelhandels-Unternehmens deaktiviert werden konnen. wenn ein geeignetes Deaktivierungssignal 
bereitgestellt wird. 

4. Ein Wareninfornnations-Anzeigesystem des Anspruchs 2, das weiter einen Abstellbereich aufweist, worin jede 
Fem-Einheit aufbewahrl wird, wenn sie nicht durch besagten Kaufer benutzt wird, derart, daG besagte Eingabe- 
Einrkshtung besagter Fem-Einheit sich mit besagtem Datenauffrischsystem verbindet und besagter auBerer Ver- 
bindungs-Mechanismus mit besagten Schienen verbunden wird. wenn besagte Fem-Einheit in besagtem Abstell- 
bereich angeordnet wird, und mit Waren information aufgefrlscht wird, und besagte wiederaufladbare Batterie wie- 
deraufgeladen wird, wahrend besagte Fem-Einheit bei besagtem Abstellbereich aufbewahrt wird. 

5. Ein Wareninformations-Anzeigesystem des Anspmchs 1 Oder 2, wobei besagtes Datenauffrischsystem einen 
Hochfrequenz- Oder Infrarot-Sender (71) aufweist, und jede besagter Fem-Einheiten einen geeigneten Hochfre- 
quenz- oder Infrarot-Empfanger (70) aufweist, um Signale von besagtem Sender zu empfangen, derart, daO be- 
sagtes Datenauffrischsystem besagte Fem-Einheiten mit aufgefrischter \Afereninformation auffrischt durch Wirk- 
Sendung und -Empfang zwischen besagtem Sender und Empfanger 

6. Ein Wareninformations-Anzeigesystem des Anspruchs 1 oder 2, wobei besagte Einrichtungen um besagten Kaufer 
mit begrenzter Ben utzer-Bedienungs-Steue rung besagten Mikrocomputers zu versorgen. einschlieOlich Handha- 
bung ausgewahtter Wareninformation, besagtem Kaufer eriauben, eine taufende Gesamtsumme und Liste von 
Waren, deren Kauf beabsichtigt ist, zu fuhren. 

7. Ein Wareninformations-Anzeigesystem des Anspruchs 7, das weiter eine Fem-Einheit-Schnittstelle fur besagten 
Strichmaritierungsleser bei besagtem Kassierer-Schalter aufweist. derart, da3 besagte laufende Gesamtsumme 
und Liste von Waren, deren Kauf beabsichtigt ist, die in besagter Fem-Einheit gespeichert sind. mit Infomnation, 
die bei besagtem Strk^hmarkierungsleser bei besagtem Kassierer-Schalter aufgezek^hnet wird, verglichen werden 
kann, so daB jegliche Abwelchungen zwischen der in besagter Fem-Einheit gespeicherten Information und der 
bei besagtem Strichmarkierungsleser bei besagtem Kassierer-Schalter auf gaze k^hneten Infomnation erkannt wer- 
den. 

8. Ein Waren informattons-Anzeigesy stem des Anspruchs 1 oder 2, wobei mindestens eine Fem-Einheit ein Druck- 
gerat aufweist, durch das Wareninformation gedruckt werden kann, wobei besagte Einzelhandels-Untemehmen- 
Fern-Wareninformations-Einheit als ein Werkzeug besagten Einzelhandels-Unternehmens, um Regalschilder in 
einem geeigneten Format, die einzelne Wareninformation ausweisen. einschlieBtich Preisstellungsinformation und 
entsprechende Strichmarkierungen, zu drucken, sodaB besagte Regalschilder an geeigneten Stellen im gesamten 
besagten Einzelhandels-Untemehmen aufgestellt werden konnen. 

9. Ein Waren informations-Anzeigesystem des Anspruchs 1 , wobei besagte Warenpreisstellungsinformation mit ei- 
nem Zeitaufdmck versehen ist, um der gegenwartige Preis zu einer bestimmten Zeit zu werden. 

10. Ein Waren informations-Anzeigesystem des Anspruchs 1 , das weiter ein Ausstempel-Schalter-System, um im Zu- 
sammenwirken mit einem Strichmarkierungsleser an einem Kassierer-Schalter in einem Einzelhandels-Untemeh- 
men, das in der Lage ist, Information, die in Beziehung zu zu kaufende Waren steht, durch Lesen von Strichmar- 
kierungen, die an besagten Waren angebracht sind. aufzuzek;hnen, zu arbeiten, aufweist, und das aufweist: 

a) ein Datenauffrischsystem um Information von einer Fern-Einheit (2) zu empfangen derart, daB Wareninfor- 
mation, einschlieQIich Preisstellungsinfonmation, die in Beziehung zu einer Liste von Waren, deren Kauf be- 
absichtigt ist. die in besagter Fem-Einheit gespek:hert ist, in besagtem Ausstempel-Schalter-System wieder- 
gewonnen werden kann; 

b) Einrrchtungen, um besagte Information, die bei besagtem Strichmarkierungsleser (47) bei besagtem Kas- 
sierer-Schalter aufgezeichnet wird und besagte Informatbn, die aus besagter Fern-Einheit wiedergewonnen 
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ist, zu vergleichen. derart. daB jegliche Abweichungen zwischen besagter Information, die von besagter Fem- 
Einheit empfangen wurde, und besagter Information die bei besagtem Strichmarkierungsleser bei besagtem 
Kassierer-Schalter aufgezetchnet wird, erkannt warden. 

11 . Ein Wareninformations-Anzeigesystem des Anspmchs 10, das welter eine Fem-Einheit-Schnittstelle fur besagten 
Strichmarkierungsleser bei besagtem Kassierer-Schalter aufweist, derart, daO besagter Fem-Einheit ein Signal 
bereitgesteitt werden kann, das einen Sicherungsmechansimus deaktiviert. derart. daB besagte Fem-Einheit von 
besagtem Kaufer eriangt werden kann. 

12. Ein WareninformatkMis-Anzeigesystem des Anspruchs 1. das weiter ein System fur die Forderung des Verkaufs 
von Waren an einen Kunden aufweist, das mindestens eine Fem-Einheit aufweist, wobei besagte Fem-Einheit 
aufweist: 

a) Einrichtungenzum Eingeben derKennzeichnungeiner Ware, die durch einen Kunden gewunscht wird (117); 

b) Einrk;htungen zum Speichem von Daten die besagte Warenkennzeichnung (115) darstellen; 

c) Einrichtungen zum Speichem von Waren-Einzelangaben (115); und 

d) Verarbeitungseinrichtungen (115), die mit besagten Einrichtungen zum Eingeben von Warenkennzeich- 
nung, mrt besagten Einrk:htungen zum Speichem von Daten, die besagte \A^renkennzeichnung darstellen, 
und mit besagten Einrichtungen zum Speichem von Waren-Einzetangciben in Wirkverbindung stehen, wobei 
besagte Verarbeitungseinrichtungen programmlert sind um besagte gekennzeichnete Ware auszuwahlen, ei- 
ne Wettbewerbsware zu besagter gekennzeichneter V^re oder eine Erganzungsware zu besagter gekenn- 
zeichneter Ware zur Verkaufsforderung, beruhend auf Regain zum Auswahlen einer Ware zur Verkaufsforde- 
rung in Antwort auf besagte Daten, die besagte Warenkennzeichnung darstellen, wobei besagte Verarbei- 
tungseinrichtungen auf besagte gespeicherte Waren-Einzelangaben zugreifen und den Verkauf einer Ware 
durch das besagtem Kunden Darstellen besagter Speicher-Waren-Einzelangaben besagter Ware, die zur Ver- 
kaufsforderung ausgewahtt Ist, fordem. 

13. Das Wareninfomnations-Anzeigesystem des Anspruchs 12, das welter Fuhleinrichtungen (122) um den Ort des 
besagten Kunden anzuzeigen, wobei besagte Regein zum Auswahlen einer \A^re zur Verkaufsforderung in Antwort 
auf die Stellung des besagten Kunden arbeiten, aufweist. 

14. Das Waren informations-Anzeigesyst em des Anspruchs 12, wobei besagte Einrichtungen zum Eingeben von Wa- 
renkennzeichnung einen Strichnoarkierungsieseraufweisen, der unter der Kontrolledes besagten Kunden ist, zum 
Lesen einer allgemeinen Preismarkierung. 

15. Das Waren informations-Anzeigesyst em des Anspruchs 1 2, wobei besagte Einrk^htungen zum Eingeben von Wa- 
renkennzeichnung ein TastenfekJ autweisen 

16. Das Waren informations-Anzeigesyst em des Anspruchs 12, wobei besagte Einrk^htungen zum Eingeben von Wa- 
renkennzeichnung ein Spracherkennungs-Untersystem aufweisen. 

17. Das Waren informations-Anzeigesystem des Anspruchs 12, wobei besagte Verarbeitungseinrichtungen zur Ver- 
kaufsforderung einer Ware Einrichtungenzum Erzeugen einer optischen Verkaufsforderungsbotschaft aufweisen. 

18. Das Waren infonmations-Anzeigesystem des Anspruchs 12. wobei besagte Verarbeitungseinrichtungen zur Ver- 
kaufsforderung einer Ware Einrichtungen zum Erzeugen einer akustischen Verkaufsfordemngsbotschaft aufwei- 
sen. 

19. Das Wareninformations-Anzeigesystem des Anspruchs 1 2, wobei Daten, die fur die Kaufinteressen des besagten 
Kunden kennzeichnend sind, gekaufte Gegenstande und Veritaufsforderungsbotschaften. die dargeboten werden, 
in zeitlicher Abfolge gespeichert werden. 

20. Das Wareninformatlons-Anzeigesystem des Anspruchs 12, das weiter aufweist: 

f) Einrichtungen um ein Einzelhandels-Unternehmen zu versehen mit: Kunden kaufgewohnheiten, laufende 
Warenverkaufe. eine laufende Liste von Warenkaufen, Information um Werbenden Rechnungen zu stellen, 
und Verkehrsmuster von Kunden, die besagtes Einzelhandels-Unternehmen durchqueren; und 

g) Einrichtungen um einzelnen Kunden Information Qber Waren zu liefem. die ihren laufenden oderangesam- 
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me (ten Kaufen entsprechen. 

21. Das Warenintonmations-Anzeigesystem dss Anspruchs 20. wobei besagte Bastandteile (f) und (g) einen Zentral- 
rechner mit oinor Datenbank urn Inventaraufzeichnungen zu fuhren. einer laufenden Datei von V\fef en information 
und einer Datei turdie Vergangenheit von gekauften Gegenstanden f Or jeden Kunden. der besagtes Einzelhandels- 
Untsmehnnen durchquert, aufwoisen. 

22. Das Wareninformations-Anzeigesystem des Anspruchs 21 . wobei besagter Zentralrechner eingerichtet ist urn Pro- 
gramme auszutuhren fur 

i) jener besagten mindestens einen Fem-Einheit laufende Wareninformation in Antwort auf Information, die 
durch besagten Kunden, der besagte mindestens eine Fem-Einheit steuert, berertgestellt wird, zu liefem; und 

ii) Bereitstellen von vergangenen Daten. die in Beziehung stehen zu den Kaufgewohnheiten des besagten 
Kunden in Antwort auf Nachfragen nach soteher Infomr^ation von besagtem Kunden, der besagte mindestens 
eine Fem-Einheit steuert. 

23. Das Wareninfonmations-Anzeigesystem des Anspruchs 22. das weiter Einrichtungen zum Analysieren besagter 
laufender Liste von Warenkaufen und besagter Information um Werbenden Rechnungen zu stellen, um die Wirk- 
samkeit von Werbung zu bestimmen und um Werbenden passende Rechnungen zu stellen, aufweist. 

24. Das Wareninfonnations-Anzeigesystem des Anspruchs 13, wobei besagte Fuhieinrichtungen um den Ort des be- 
sagten Kunden anzuzeigen SpOreinrk;htungen aufweisen, die eine Mehrzahl von Farben spOrt derart, daS der Ort 
des besagten Kunden durch ausgewahlte Farbmarkon, die durch besagte Spureinrichtungen gespurt werden. 
angezeigt wird. 

25. Das Wareninformations-Anzeigesystem des Anspruchs 1 2. das weiter Einrichtungen zum FOhren und Analysieren 
einer laufenden Liste von Warenkaufen und lnformatk>n um Werbenden Rechnungen zu stellen. um die Wirksam- 
keit von Werbung zu bestimmen und um Wert>enden passende Rechnungen zu stellen, aufweist. 



Revendications 

1. Syst^me d'Information sur les products pourfoumir k une personne faisant ses courses des lnformatk>ns actuelles, 
precises, sur des produits particuiiers dans un 6tablissement de commerce de detail qui utilise des scanneurs de 
codes k barres aux caisses et sur des unit6s d'intormation k distance sur les produits, Individuelles, autonomes, 
portatives, sous le contr6le de la personne faisant ses courses, pour enregistrer les achats de la personne faisant 
ses courses, dans lequet ledrt syst^me d'infomoation sur les produits comprend: 

a) une plurality d'unit6s d'information k distance sur les produits. autonomes, portatives, chaque unit6 pouvant 
etre mise a jour avec des informations d'une source a distance relatives a chaque produit dans ledit etablis- 
sement de commerce de detail, chacune desdites unit6s devant dtre prdvue pour chacune desdites personnes 
faisant leurs courses dans ledit 6tablissement de commerce de d6tail qui souhaitent avoir acc^ auxdites 
informations sur les produits quand elles se d^placent dans ledit ^tabllssement, chacune desdites unitds k 
distance autonomes [2] comprenant: 

i) un dispositif pour scanner [4] les codes k barres connects op6rationnellement k un micro-ordinateur et 
capable de d^oder les codes k barres sur les diff^rents produits, 

ii) un micro-ordinateur [3] avec une mdmoire de base de donndes capable de stocker et de r6cup6rer des 
informations sur les produits pouvant etre mises k jour, \\6es k chaque code k barres d'un produit scannd 
par une personne faisant ses courses en utilisant ledit dispositif pour scanner les codes a barres afin 
d'obtenir des informations sur les produits. 

iii) un moyen pour afficher [5] lesdites informations sur les produits pour ladite personne faisant ses cour- 
ses, et connecte operatksnnellement audit mbro-ordinateur, 

iv) un moyen de contrdle (6) connect6 op6rationnellement audit mk:roordinateur pour foumir k ladite 
personne faisant ses courses un controls Iimit6 k la fonction utilisateur dudit micro-ordinateur, y compris 
la manipulatk>n des informatk>ns sur les produits choisls. 

v) des moyens d'aiimentation [9] pour foumir de I'dnergie 6lectrlque k chaque unit6 d'information k distance 
sur tes produits, et 



32 



EP 0 601 064 B1 



vi) un dispositrf d'entr^e [8] connects opdrattonnellement audit micro-ordinateur par lequel la mdmoire do 
base de donnees peut etre miee a jour, 

b) un syst^me de mise ^ jour des donndes [21] associd opSrationnellement avec chacun desdits dispositifs 
d'entr^e de ladite plurality d'unrt^s d'information d distance sur les produits, autonomes, portatives, pour mettre 
d jour lesdrtes unites d'information k distance sur les produits, autonomes, portatives, avec des informations 
sur les produits mises k jour, lides k chacun desdits codes k barres, de nr^i^re telle que lesdites unitds 
d'information k distance sur les produits, autonomes, portatives, peuvent Stre s6par^es dudit syst^me de mise 
k jour des donnees pour Stre utilis^es par lesdites diff^rentes perscnnes faisant leurs courses et peuvent 3tre 
replac^es sur ledit systdme de mise k jour des donndes apr^ utilisation par lesdites personnes faisant leurs 
courses de maniere a etre mis a jour avec lesdites informations sur les produits mises a jour et lesdites unites 
k distance indiquent [17] si lesdites unites k distance ont 6td mises k jour avec les informations sur les produits 
mises k jour, et 

c) des moyens pour foumir audit syst^me de mise k jour des donnSes des informations sur les produits mises 
k jour, y compris des informations sur le prix des produits, de manidre telle que lesdites unites d'information 
k distance sur les produits. autonomes, portatives, sont pourvues des mdmes informations de prix sur les 
produits mises k jour que celles foumies auxdits scanneurs de codes k barres auxdites caisses. 

Syst^me d'information sur les produits de la revendication 1 comprenant en outre: 

a) une batterie [9] rechargeable connectee ope ration nellement a I'unite d'information a distance sur les pro- 
duits, autonome, portative, et lui foumissant de I'^nergie 6lectrique par I'interm^diaire d'un m^canisme [7] 
exteme de connexion par lequel ladite batterie rechargeable peut dtre recharg^e, et 

b) une barre collectrice d'^nergie ^lectrique [51] dans ledit systdme central de maintenance se connectant 
op6rationnellement k ladite unit6 d'information k distance sur les produits, autonome, portative, par I'intermd- 
diatre d'un mdcanisme de connexion exteme, ladite barre collectrice d'dnergie dlectrique foumissant des 
moyens par lesquels ladite batterie rechargeable de ladite unit6 d'information k distance sur les produits, 
autonome, portative, peut Stre recharg6e. 

Systeme d'information sur les produits de la revendication 1 ou 2, dans lequel chacune desdites unites a distance 
comprend en outre des moyens commandes electroniquement pour fixer ladite unite a distance de maniere telle 
que ladite unrt6 peut facilement dtre utilis^e par ladite personne faisant ses courses, et lesdits moyens de fixation 
ne peuvent etre dSsactiv^s que par des agents dudit Stablissement de commerce de detail quand un signal de 
d^sactivation appropri^ est fourni. 

Systeme d'information sur les produits de la revendication 2 comprenant, en outre, une zone de rangement dans 
laquelle chaque unit^ k distance est entrepos6e quand elle n'est pas utilisSe par ladite personne faisant ses courses 
de mani&re telle que ledit dispositif d'entr^e de ladite unit^ k distance s*associe audit systeme de mise k jour des 
donnees et ledit mdcanisme exteme de connexion est connects auxdits rails quand ladite unitd k distance est 
placee dans ladite zone de rangement et est mise a jour avec les informations sur les produits et ladite batterie 
rechargeable est recharg^e quand ladite unit^ k distance est entrepos^e dans ladite zone de rangement. 

Systeme d'information sur les produits de la revendication 1 ou 2, dans lequel le systeme de mise k jour des 
donnees comprend un transmetteur [71] de frequence radio ou a infrarouge et chacune desdites unites a distance 
comprend un rdcepteur [70] de frequence radio ou k infrarouge pour recevoir des signaux dudit transmetteur de 
maniere telle que ledit systeme de mise k jour des donnees met k jour lesdites unites k distance avec des infor- 
mations sur les produits mises k jour par transmission et reception op6ratoires entre lesdits transmetteur et r6- 
cepteur. 

Systeme d'information sur les produits de la revendication 1 ou 2, dans lequel ledit moyen pour foumir a ladite 
personne faisant ses courses un controls limits k la fonction utilisateur dudit micro-ordinateur, y compris la mani- 
pulation des informations sur les produits choisis, permet k ladite personne faisant ses courses de garder un total 
courant et une liste des produits destines a I'achat. 

Systeme d'information sur les produits de la revendication 7 comprenant. en outre, une interface d'unitd k distance 
pour ledit scanneur de codes k barres k ladite caisse de maniere telle que ledit total courant et ladite liste de 
produits destines k I'achat stocks dans ladite untt^ ci distance peuvent &tre compart avec les informations en- 
registries dans ledit scanneur de codes k barres k ladite caisse de maniere telle que des divergences entre les 
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informations stockdes dans tadite ur\\X6 ^ distance et les infomnations en registries dans ledit scanneur da codes 
a barres a ladite caiese sont identifiees. 

8. Syst^me d'infomnation sur les produits de la revendication 1 ou 2, dans lequel au moins une unitd d distance 
5 comprend un appareil d'innpression par rintermddiaire duquel les informations sur les produits peuvent 6tre impri- 

tr\6es, dans lequel ladite units d'information d distance sur les produits de I'Stablissenrtent de commerce de detail 
peut 6tre utilisSe par un agent dudit dtablissement de commerce de ddtail pour imprimer des dttquettes de rayon 
dans un fomrkat appropriS Identtflant les informations sur les produits particulters, y compris tes informations sur 
les prix et les codes ^ barres correspondants, de manidre telle que lesdites etiquettes de rayon peuvent €tre 
10 positionnSes dans des endroits approprids dans tout ledtt Stablissement de commerce de detail. 

9. Syst^me d'information sur les produits de la revendication 1. dans lequel lesdites informations sur le prix des 
produits sont horodaties pour devenir le prix du jour k un moment specif id. 

^5 10. Systfeme d'information sur les produits de la revendication 1 comprenant, en outre, un systfeme de pointage k faire 
fonctionner conjointement avec un scanneur de codes k barres k une caisse dans un Stablissement de commerce 
de detail, capable d'enregistrer des informations relatives aux produits k acheter en lisant les codes k barres 
appose sur lesdrts produits, compreneint: 

20 a) un syst^me de mise ^ jour des donndes pour recevoir des informations d'une unitd k distance [2] de maniSre 

telle que les informations sur les produits, y compris les informations sur les prix, portant sur une liste de 
produits destines k ('achat, stockdes dans ladite unite k distance peuvent Stre rdcupdrdes dans ledit systdme 
de pointage, 

b) des moyens pour comparer lesdites informations enregistries dans ledit scanneur de codes k barres k 
2S ladite caisse et les infonnations extraites de ladite unite k distance de nnaniere telle que toute divergence entre 

lesdites informations regues de ladite unite k distance et lesdites informations enregistrees dans ledit scanneur 
de codes k barres k la caisse sont identifiees. 

11 . Systeme d'information sur les produits de la revendication 1 0 comprenant, en outre, une interface d'unite k distance 
30 pour ledit scanneur de codes a barres a la caisse de maniere telle qu'un signal peut etre fourni a ladite unite a 

distance qui desactive un mecanisme de fixation de maniere telle que ladite unite peut etre reprise a ladite personne 
faisant ses courses. 

12. Systeme d'information sur les produits de la revendication 1 comprenant, en outre, un systeme pour promouvoir 
^ la vente de produits k un client, comprenant au moins une unite k distance, ladite unite k distance comprenant: 

a) un moyen pour entrer T identification [117] d'un produrt desire par un client. 

b) un moyen pour stocker des donnees [115] representatives de ladite identificatksn du produit, 

c) un moyen pour stocker les specifications [155] des produits. et 

40 d) un moyen de traitement [115] connecte operationnellement audit moyen pour entrer I'identiflcatlon du pro- 

duit, audit moyen pour stocker des donnees representatives de ladite identification du produit, audit moyen 
pour stocker les specifications des produits. ledit moyen de traitement etant programme pour seiectk>nner 
ledit produit identifie, un produit rival dudit produit identifie ou un produit compiementaire audit produit identifie 
pour une promotkxi basee sur des regies de selection d'un produrt pour une promotion en reponse auxdrtes 

4S donnees representatives de ladite kientrfication du produit, dans lequel ledit moyen de traitement accede 

auxdites specifk^tions stockees du produit et promeut un produit en affichant lesdites specifications stockees 
dudit produit seiectbnne pour une promotion pour ledit client. 

13. Systeme d'informatkxi sur les produits de la revendicatbn 12 comprenant, en outre, un moyen de detectk>n [122] 
^ pour indiquer I'endroit ou se trouve ledrt client, dans lequel lesdites regies de selection d'un produit pour une 

promotion fonctionnent en reponse k la position de ledit client. 

14. Systeme d'informatkxi sur les produits de la revendk^ation 12, dans lequel ledit moyens pour entrer identification 
du produit comprend un scanneur de codes k barres, sous le contrdle de ladite personne faisant ses courses, 

55 pour scanner un code universel de prix. 

15. Systeme d'informatbn sur les produits de la revendk^ation 12, dans lequel ledit rrwyen pour entrer I'identification 
du produit comprend un clavier 
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16. Syst6me d'information sur les produits de la revendication 12, dans lequel le moyen pour entrer Tidentification du 
prcxJuit comprend un sous-systeme de reconnaissance vocale. 

17. Syst^me dNnformation sur les produrts de la revendication 12, dans lequel tedrt moyen de traitement pour pronaou- 
voir un product comprend des moyens pour g^n^rer un message visuel de promotion. 

16. Syst^me d'information sur les produrts de la revendication 1 2, dans lequel ledit moyen de traitement pour promou- 
voir un produrt comprend des moyens pour g^n^rer un message audible de promotion. 

19. Syst^me d'information sur les produits de la revendication 1 2, dans lequel les donn^es representatives des intSrdts 
d'achat dudit client, les articles achetes et les messages de promotion presentes sont stockes en ordre chronolo- 
gique. 

20. Syst^me d'information sur les produits de la revendication 12 comprenant en outre: 

f) des moyens pour foumir ^ un 6tablissement de commerce de detail: les habitudes d'achat des clients, les 
demi^res ventes de produits, un Inventaire courant des achats de produits, des informations pour facturer les 
publicistes et les itin^raires suivis par les clients qui se d^placent dans ledit 6tablissement de commerce de 
detail, et 

g) des moyens pour foumir des Informations aux diffdrents clients sur des produits correspondant k leurs 
demiers achats ou a leurs achats repetes. 

21. Syst^me d'information sur les produits de la revendication 20, dans lequel lesdits dl6ments [f] et [g] comprennent 
un ordinateur central ayant une banque de donn^es pour garder des archives d'inventaire, un fichier courant avec 
les informations sur les produits, et un fichier historique des articles achetes pour chaque client se d^pla^ant dans 
ledit 6tablissement de commerce de detail. 

22. Syst&me d'infomnation sur les produits de la revendication 21 . dans tequel ledit ordinateur central est adapts pour 
execute r des programmes pour: 

i) fournir les dernieres informations sur les produits a ladite au moins une unite a distance en reponse aux 
informations foumies par ledit client ayant le controte de ladite au moins une unitd k distance, et 

ii) foumir les donndes historiques relatives aux habitudes d'achat dudit client en rdponse aux demandes de 
ces informations de la part dudit client ayant le contrdle de ladite au moins une unitd ci distance. 

23. Syst^me d'information sur les produits de la revendication 22 comprenant, en outre, des moyens pour analyser 
ledit inventaire courant des achats de produits et lesdrtes informations pour facturer les publicistes afin de deter- 
miner TefTicacite de la publicity et afin de facturer les publicistes de mani^re appropri^e. 

24. Systeme d'information sur les produits de la revendication 13, dans lequel ledrt moyen de detection pour indiquer 
Tendroit oCi ledit client se trouve comprend un d^tecteur qui ddtecte une plurality de cou leurs de manidre telle que 
Tendroft ou le client se trouve est indiqud par des marques de couleurs s^lectionnSes ddtectees par ledit moyen 
de detection. 

25. Systeme d'information sur les produrts de la revendication 12 comprenant, en outre, des moyens pour tenir et 
analyser un inventaire courant des achats de produits et des informations pour facturer les publicistes afin de 
detemniner I'efflcacite de la publicity et afin de facturer les publicistes de mani^re appropri^e. 
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